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ABSTRACT 
 
Introduction: Adolescent obesity and overweight is now of critical concern for Texas. 
The aim of this study was to understand the influence of diet- and weight-related 
behaviors and perceived social norms on weight status in Texas adolescents.  
 
Methods: This study analyzed of 2004-2005 School Physical Activity and Nutrition data. 
Multinomial logistic regression tested the associations between overweight and obese 
(compared with underweight/normal) and the influence of diet- and weight-related social 
norms and behaviors, adjusting for demographics. 
  
Results: Certain factors were associated with a decreased risk of obesity: (a) Breakfast 
skipping (Male/Eleventh grade); (b) Adequate dairy consumption (African 
American/Eighth grade); and (c) Perceiving diet as less healthy than peers 
(Hispanic/white/other). 
 
Discussion: Some findings were consistent with established literature, such as dairy 
consumption associating with lower BMI. Other findings, such as breakfast skipping and 
lower BMI, were not. Suggestions to re-examine approaches that aim to halt adolescent 
obesity are provided. 
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CHAPTER 1: INTRODUCTION 
Background and Significance 
 The steady ascent of adolescent obesity and overweight across the last 30 years is 
now of critical concern for the US (1). Adolescent obesity is defined as having a body 
mass index (BMI) at or above the 95th percentile, by age and gender, according to the 
2000 Centers for Disease Control and Prevention (CDC) growth charts (2). Adolescent 
overweight is defined as having a BMI above the 85th percentile and below the 95th 
percentile, by age and gender (2). Many surveillance systems, such as the National Health 
and Nutrition Examination Survey (NHANES), exist to identify trends in risk behaviors 
and obesity/overweight in adolescents (3). Results from the 2007–2008 NHANES, using 
measured heights and weights, indicate that an estimated 32% of American adolescents 
aged 12–19 years are overweight, with 16% being obese (3).  
 The consequences of obesity are chronic and often fatal. Overweight and obesity 
are associated with lifelong effects, particularly increased mortality due to lifestyle-
related diseases such as Type 2 diabetes, kidney disease and cardiovascular disease (4). 
Unhealthy body weight is also associated with body dissatisfaction, low self-esteem, 
anxiety and depression (5, 6). To decrease the mortality burden related to childhood 
obesity, the Healthy People 2020 initiative has set a goal to reduce childhood/adolescent 
obesity rates to less than 5% (7). 
 
 2 
Purpose of Study 
 The specific aim of this study is to test associations between Social Cognitive 
Theory constructs as predictors of overweight and obesity in adolescents (Figure 1). 
Using secondary data obtained from the 2004-2005 School Physical Activity and 
Nutrition (SPAN) survey (8), it is hoped that this study will improve the understanding of 
adolescents' diet- and weight-related social norms and behaviors on weight status. 
Analysis will focus on three Public Health Regions (PHRs) 2/3, 4/5N and 6/5S in Texas 
(Figure 2). These three regions were chosen because, relative to the other PHRs in Texas, 
it appears that these regions suffer from the poorest health outcomes. 
Hypotheses 
 Diet-related behaviors and social norms are expected to influence adolescent's 
weight status. It is hypothesized that adolescents who meet the recommendations to: (a) 
consume 3 or more daily servings of dairy; (b) consume 5 or more daily servings of fruits 
and vegetable; or (c) consume breakfast regularly, will be less likely to be overweight or 
obese. Conversely, it is anticipated that adolescents who hold negative self-ratings of 
eating habits relative to peers will have increased risk of being overweight or obese. 
 Weight-related behaviors and social norms are also expected to influence weight 
status. It is anticipated that adolescents who are currently trying to lose weight and/or 
hold negative self-ratings of eating habits and weight relative to peers will have increased 
risk of being overweight or obese. Similarly, it is hypothesized that participants who hold 
negative self-ratings of weight relative to peers will have increased risk of being 
overweight or obese. 
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 Other personal factors are expected to influence adolescents' weight status. It is 
anticipated that adolescents who have higher health-related knowledge scores and hold 
positive health outcome expectancies of not skipping meals will be less likely to be 
overweight or obese.  
Research Questions 
1. What do descriptive statistics reveal from environmental factors (ethnicity, grade, 
region, and gender), personal factors (health-related knowledge, perceived weight 
relative to peers, perceived eating habits relative to peers and outcome 
expectancy of skipping meals) and behaviors (fruit and vegetable consumption, 
dairy consumption, breakfast habits and weight loss-behavior) in adolescents in 
the entire North-Central and East Texas area composed by PHR 2/3, 4/5N and 
6/5S (Figure 2)? 
2. Using weighted multinomial logistic regression analysis, will any independent 
variables [environmental factors, personal factors and behaviors] influence weight 
status in adolescents in the entire area composed by PHR 2/3, 4/5N and 6/5S? 
3a. Using weighted multinomial logistic regression analysis and adjusting for grade, 
region, and gender, will any personal factors and behaviors influence weight 
status by ethnicity-specific subgroups (African American vs. Hispanic vs. 
white/other)? 
3b. Using weighted multinomial logistic regression analysis and adjusting for ethnicity, 
region, and gender, will any personal factors and behaviors influence weight 
status by grade-specific subgroups (eighth vs. eleventh grade)?  
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3c. Using weighted multinomial logistic regression analysis and adjusting for ethnicity, 
grade, and gender, will any personal factors and behaviors influence weight status 
by region-specific subgroups (PHR 2/3 vs. PHR 4/5N vs. PHR 6/5S)?  
3d. Using weighted multinomial logistic regression analysis and adjusting for ethnicity, 
grade, and region, will any personal factors and behaviors influence weight status 
by gender-specific subgroups (males vs. females)? 
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CHAPTER 2: REVIEW OF LITERATURE 
Defining Overweight and Obesity in Adolescence
 Body Mass Index (BMI) is an objective approximation designed to estimate an 
individuals' body fatness based on an individuals height and weight. This measure is 
calculated by using the standard formula, which divides weight in kilograms by height in 
meters squared (9). For adults, the weight status categories based on BMI (kg/m2) are 
"underweight" (<18.5 kg/m2), “normal" (18.5-24.9 kg/m2),  “overweight" (25-29.9 
kg/m2), and “obese" (≥30 kg/m2) (9). However, the criteria for defining overweight and 
obesity are different for children and adolescents. BMI fails to measure body fat changes 
with respect to age and gender, thus it is not an appropriate representation of weight 
status in children and adolescents (10). Therefore, the 2000 Centers for Disease Control 
and Prevention (CDC) BMI-for-age growth charts were developed to assess the weight 
status children and adolescents, aged 2-20 years (Figures 3 and 4). Adolescent 
overweight is defined as having a body mass index (BMI) above the 85th percentile and 
below the 95th percentile, by age and gender, as defined by the 2000 CDC growth charts 
(2). Adolescent obesity is defined as having a BMI at or above the 95th percentile, by age 
and gender, as defined by the 2000 CDC growth charts (2). The Growth Charts are now 
used almost universally to assess obesity risk in children and adolescents. 
 Yet, the validity of this measure has been disputed by the health community for 
years. Though some researchers have found the growth charts to be a moderately 
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sensitive and specific indicator of excess adiposity among children (11), many 
discrepancies have been noted. For instance, BMI varies greatly among age (12) and 
ethnicity (13). Since overweight and obese cut-offs were designed at monthly intervals, 
there is systematic error in defining weight status at yearly intervals. For instance, obesity 
will be overestimated in children for the first six months and will be underestimated for 
the last six months. Therefore, it is suggested to assign BMI categories based on 
midpoints. For example, if months-of-age are not known, a 10 year old should be 
assessed at 10 years and 6 months for classification purposes, as this method has been 
found to minimize improper reporting of overweight and obese (12). Likewise, one study 
found that BMI varies greatly between Black or African American and Hispanic children, 
when compared to white children due to measurement error (13).  
 Still, there is little evidence that other measurements of body fat, such as 
skinfolds, waist circumference, or bioelectrical impedance, can provide a sufficient 
practicability or provide appreciable added information to be used in the identification of 
children and adolescents who are overweight or obese (14). Indeed, one study found that 
the accuracy of various methods for determining body fatness varies considerably with 
children (15). Recently, research has studied other assessments of body fatness to 
supplement the use of BMI. For instance, neck circumference is a simple technique that 
has been shown to provide consistency and reliability in measuring childhood overweight 
and obesity (16). 
 It is pertinent to note that BMI is not a direct measure of body fatness but merely 
an approximation. BMI is calculated from an individual's weight, which includes both 
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muscle and fat, thus some individuals may have a high BMI but not have a high 
percentage of body fat. 
Theoretical Framework 
 In order to explore "a more complex model of behavioral transmission" (p. 255) 
(17) than previous models, Bandura developed the social learning theory, which later 
evolved into the social cognitive theory (17, 18, 19, 20, 21, 22). Social Cognitive Theory 
(SCT) posits that health outcomes are a result of 'reciprocal determinism', which 
highlights continuous interactions or dynamic relationships between the environmental 
factors, behaviors, and personal factors (18).  
 Environmental factors include those related to the situation of the individual, such 
as their age, race/ethnicity, gender, and socioeconomic status (SES). Behaviors include 
the "personal actions to promote optimal wellness, recovery, and rehabilitation”, known 
as health-seeking behaviors (23). Finally, personal factors include health-related 
knowledge, social norms, outcome expectancies and the concept of perceived self-
efficacy (19). All personal factors appear to be mental activities, or cognitions. 
Environmental Factors 
 The association between environmental factors and weight status has been well-
established. Adolescent obesity has been linked to ethnicity, SES, geographic location 
and gender, though these relationships are "complex and dynamic" (24). Ethnicity and 
SES are independently associated with obesity prevalence in adolescents (25). 
 Ethnicity has been shown to be particularly significant for determining risk of 
obesity. Data from the Youth Risk Behavior Surveillance System (YRBSS) suggest that 
the subgroups most at risk for obesity were Mexican-American boys (26.8% were obese) 
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and Non-Hispanic African American girls (29.2% were obese) (3). Likewise, the YRBSS 
demonstrated similar results within the High School population. Higher obesity rates 
were shown for Non-Hispanic African American (15.1%) and Hispanic (15.1%) 
compared to Non-Hispanic white (10.3%) adolescents (26). Research has noted the 
geographic and urban-rural differences in obesity. For instance, obesity prevalence is 
more pronounced in the southern region of the U.S. than the West or Northeast (24). 
Additionally, a higher prevalence of obesity is found among males than females, with a 
more pronounced difference in those residing in urban areas (27).   
Behaviors: Diet-Related 
 Nutrition plays a crucial role in the maintenance of healthy body weight. Research 
has revealed that poor dieting habits have been correlated with overweight in adolescents 
(28). Health-seeking behaviors such as high consumption of fruits, vegetables and dairy 
or regular breakfast consumption are often associated with lower BMI in children and 
adolescents. 
 Fruit and Vegetable Consumption. Of particular interest is the relationship 
between BMI and consumption of fruits and vegetables. Currently, the United States 
Department of Agriculture (USDA) recommends that adolescents consume five or more 
daily servings of fruits and vegetables (29). However, research has revealed that 
overweight and obese children tend to consume less total fruit and more fried foods than 
those who were normal weight or at risk for overweight (30). Furthermore the 2009 
YRBSS results show that nearly 80% of high school students do not eat the 
recommended daily servings of fruits and vegetables (26). However, a recent meta-
analysis of 38 studies examining plant foods and plant-based diets found that the role of 
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diet in the prevention of childhood obesity is still uncertain. More research is needed 
using dietary patterns (rather than isolated food items) to draw better conclusions about 
plant-based diets and childhood obesity (31).  
 Breakfast Consumption. It is currently recommended that Americans eat a 
nutrient-dense breakfast everyday (32). Studies have consistently shown that regular 
breakfast consumption has been linked to lower BMI and higher performance in school 
(33, 34, 35, 36). Recently, a cohort study provided evidence to support its hypothesis that 
breakfast skipping is associated with weight gain (37). Additionally, research has also 
suggested that breakfast consumption (specifically protein-rich breakfast) leads to 
increased satiety through increased fullness and appetite control in ‘breakfast skipping’ 
adolescents (38). One study found that habitual breakfast consumption is associated with 
healthy BMI and higher physical activity (PA) levels in schoolchildren. These positive 
health behaviors and outcomes support the encouragement of regular breakfast eating in 
this age group (39).  
 Dairy Consumption. Similarly, dairy consumption can influence overweight and 
obesity in adolescents. Currently, the USDA recommends that adolescents consume three 
or more daily servings of dairy (29). However, some research has found that dairy 
consumption was lowest among adolescents who were overweight/obese (40). Data from 
the 2010 National Youth Physical Activity and Nutrition Survey (NYPANS) showed that 
only 44% of adolescents drank at least one glass of milk each day; males were more 
likely than females to drink milk daily (41). Statewide data from Texas found results 
similar to those of NYPANS for daily consumption of milk (42). 
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Behaviors: Weight-Related 
 Weight-Loss Behaviors. It is estimated that 44% of all adolescents are currently 
trying to lose weight (26). However, weight-control behaviors may be unsafe or 
ineffective. Results from the 2009 YRBSS showed that 14.5% of high school females 
went without eating for 24 hours or more in order to lose weight. In addition, 7% of white 
or Hispanic high school females had vomited or taken laxatives within 30 days preceding 
the survey (26). It has been suggested that extreme dieting behaviors increase with age 
(43). Weight-loss attempts were significantly higher for overweight and obese individuals 
across all ethnic groups (44). Unhealthy weight control behaviors appear to be bound by 
social factors, including friends and broader cultural norms (45). 
Personal Factors 
 Personal factors include health-related knowledge, social norms, outcome 
expectancies and perceived self-efficacy. Health-related knowledge is the "extent of 
understanding conveyed about the promotion and protection of health" (23). The 
knowledge of health risks and benefits of different health practices is often cited as 
important 'precondition' for change (22). Health practices are also affected by the 
outcome expectancies, or the expected perceived costs and benefits for different health 
habits that people anticipate their actions will produce (22). Social norms refer to the 
social approval and disapproval the behavior produces in one’s interpersonal 
relationships (22). Perceived self-efficacy is one's "beliefs about their capabilities to 
exercise control over their own level of functioning and over events in their lives" (p.118) 
(21). 
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 Health-Related Knowledge. Researchers have begun to look at adolescent's 
health-related knowledge, specifically pertaining to concepts of energy intake, 
expenditure, and balance, in relation to health behaviors. Knowledge was positively 
associated with moderate physical activity and negatively associated with television 
viewing, but it did not associate with poor eating habits, weight status, and/or body 
composition (46). Nutritional knowledge has been found to be higher in female 
adolescents and, consequently, has been associated with higher consumption of fiber and 
lower consumption of cholesterol (47). However, other researchers have found gender, as 
well as degree of overweight, to be unimportant in nutritional knowledge in adolescents 
(48).  
 Perceived Weight Relative to Peers. Perceived social norms refer to the social 
approval and disapproval the behavior produces in one’s interpersonal relationships (22). 
Our ideas of what is average can change. For example, it appears that overweight and 
obese adolescents no longer identify themselves as overweight or obese, as 
"misconceptions of 'just right' are based on perceptions of the 'average', and as the 
population average [of weight status] is considerably larger than before, higher body 
weights would become normalized" (p. 947) (49). This concept supports a British study, 
which found that the proportion of normal/overweight adolescents perceiving themselves 
as being overweight has decreased significantly over time (1), while actual weight has not 
decreased.  
 Body weight perceptions also vary greatly between ethnicities. Non-Hispanic 
black and Hispanic females were more likely to underestimate than overestimate their 
weight more than white females; Asian and Pacific Islander males were more likely to 
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overestimate than underestimate their weight than males of other ethnic groups (50). One 
explanation of this may be, as research suggests, that white adolescent females, who 
reside in suburban communities, tend to exhibit a higher level of body dissatisfaction as 
compared with white females, who reside in urban communities, or Non-Hispanic black 
and Hispanic females, of either residence (51). In general, it seems, Non-Hispanic whites 
are usually more inclined to desire leaner body types (52). 
 Perceived Eating Habits Relative to Peers. Studies have looked at perceived 
social norms as predictors of healthy behaviors. One meta-analysis examining the 
determinants of dietary intake among children and adolescents aged 3–18 years found 
that social norms were consistently, and positively, associated with healthy diet behaviors 
(53). Specifically, one study found that the social norms held by adolescents for eating 
fruits and vegetables at school lunch were related to their actual fruit and vegetable 
consumption during their lunch meal (54). By contrast with healthy outcomes, other 
studies have suggested that soft drink intake in school-aged children can be attributed to 
social norms of family and peers, among other factors such as availability and taste 
preference (55). Additionally, research has suggested that the social norms of diet may 
vary greatly from one ethnicity to the other, particularly among African American 
adolescents (56). 
 Health Outcome Expectancy of Skipping Meals. Adolescents who held positive 
health outcome expectancies about positive health behaviors were more likely to act on 
that particular behavior. For example, positive outcome expectancies were shown to 
improve dietary intakes following nutritional education interventions (57). However, 
positive outcome expectancies can also influence the onset of negative health behaviors. 
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Research has shown adolescents who held positive outcome expectancies about smoking 
or alcohol consumption were more likely to smoke or drink (58, 59).  
 Self-efficacy. SCT establishes self-efficacy as the predominant determinant for 
health behaviors (21). Self-efficacy is the beliefs in one's capabilities to execute a course 
of action. This differs from the any other personal factors, in that self-efficacy is truly a 
measure of situation-specific self-confidence. 
 Bandura asserts that self-efficacy must be measured against gradations of 
challenges to successful performance (22). Self-efficacy "influences thought patterns, 
actions and emotional arousal and helps to account for diverse [behavioral] phenomena" 
(p. 122) (21). Self-efficacy emphasizes the individuals' self-perceptions of how well one 
can execute a particular course of action (21).  The concept of self-efficacy can also 
explain "why people with the same skills may perform poorly, adequately or 
extraordinarily, depending on whether their self-beliefs of efficacy enhance or impair 
their motivation" (p. 279) (20).  
Texas as a Unique Epidemiological Setting
 Texas is the second most populous (60) and second largest (61) state in the United 
States. Due to its many geographical and cultural settings, Texas provides a unique 
framework for conducting epidemiologic research. Specifically, data from Texas is of 
interest to the public health community for several reasons: 1. It is demographically 
diverse; 2. It lies on the US-Mexico border; 3. It is consistently ranked near the bottom 
for most health status indicators, as compared with other states; and 4. It has a notably 
higher obesity rate among children and adolescents, as compared with other states.  
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 Diversity. The Hispanic population in Texas jumped 41.8% from 6.7 million to 
9.5 million, from the 2000 to the 2010 US Census (62). Hispanic and Latino Americans 
now make up 37.6% of the Texas population (62). Four cities in Texas (Houston, San 
Antonio, El Paso and Dallas) were on the US Census Bureau list of "Ten places with the 
highest number of Hispanics or Latinos in the US, 2010", with more cities than any other 
state (62). 
 US-Mexico Border. Texas shares the longest international border of any state with 
Mexico. Though obesity rates are similar among Mexican (33%) and US (33%) citizens 
(63), there is a large discrepancy between health care access. Often, private insurance is 
highly unaffordable to many border residents. It is estimated that only 13% of Mexican 
border residents (younger than 65 years) have private health insurance coverage (64). 
Furthermore, "it is unlikely that any other border in the world separates two nations 
having such variety in health status, entitlements, and utilization" (p. 242) (65). 
 Poor Health Outcomes. Texas faces many health challenges. Texas falls dead last 
in two health care categories, with the highest rate of uninsured citizens, and the lowest 
use of early prenatal care (66). Additionally, Texas has a high incidence of infectious 
disease, with prevalence of 18.4 per 100,000. One positive of Texas health outcomes is 
the relative low prevalence of smoking (15.8% of adults) (66). However, despite being 
ranked 17 out of the 50 states in smoking prevalence, nearly 2.9 million adults still smoke 
in Texas (66).  
 Management of childhood health and wellness is also troubling. In the past five 
years, the percentage of children in poverty increased from 22.0% to 26.5% of persons 
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under age 18 (66). Similarly, the high school graduation rate still lags behind the rest of 
the states, with only 73% of 9th grade students receiving their high school diploma (66). 
 Obesity Prevalence. Estimates of obesity prevalence increased from 23.1% to 
31.7% of adults in the past ten years, with nearly 5.8 million obese adults in the state 
(66). For this reason, the state of Texas is ranked as the 6th most obese state (67). By 
contrast, California, the most populous state in the US, has an obesity prevalence of only 
24%, ranking as the 41st most obese state (67). In Texas, obesity is more prevalent 
among Hispanics (36.0%) and non-Hispanic blacks (38.5%) than non-Hispanic whites 
(26.7%) (66). 
 Results collected from NHANES, from 2003-2006, estimated that 18% of 
American adolescents aged 12–19 years were obese (3). Whereas, the prevalence of 
obesity among students in grades 4, 8, and 11 in Texas (20% in 2004-2005) is higher than 
the prevalence of obesity in the entire U.S. (8).  
SPAN Background  
 In response to the rising epidemic of childhood obesity, the School-Based 
Nutrition Monitoring (SBNM) Project was implemented in 1993 to bridge the gap 
between the NHANES study and the YRBSS (68). The purpose was to focus on a broad 
range of nutrition-related constructs and provide information that could be used by local 
entities (68). The SPAN study was launched in school year 2000-2001 to monitor 
adolescent's physical activity, nutrition habits and overweight/obesity of children in the 
state of Texas (8). The SPAN study uses a repeated cross-sectional sampling scheme to 
monitor annual changes in childhood obesity and overweight. 
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Review of Recent SPAN Studies 
 The SPAN study has also been instrumental in identifying indicators of obesity in 
adolescents. For instance, one study found that the combined association of high 
television viewing and low physical activity is a significant predictor of obesity (69). 
Other studies explored high television viewing, heavy consumption of foods of minimal 
nutritional value, foods advertised on television, and beverage consumption as a 
predictors of adolescent overweight and obesity (70, 71). Other SPAN projects have 
explored vitamin supplement use whereby girls who took vitamin supplements were 
more likely to report positive body image, supplement use was associated with more 
healthful food choices in both boys and girls (72). Other SPAN studies have concluded 
that eighth- and eleventh-grade students ate considerably less healthy diets than 4th-grade 
students (73). 
Gaps in Literature 
 The state of Texas features many geographical and cultural settings, yet most 
health-related research conducted in the state is evaluated at the state level. The 2010 
Behavior Risk Factor Surveillance System (BRFSS) study indicated that Tyler residents 
had less obese adults (25.3%) than the other Metro areas in Texas, including Amarillo 
(28.7%), Dallas (33.8%), Fort Worth (35.3%), Houston (29.1%), and Wichita Falls 
(27.9%) (74). Similarly, data from the 2004-2005 SPAN study revealed differences in 
adolescent obesity rates across different regions, but with opposite findings. For instance, 
8th grade children obesity rates were higher for the Public Health Region (PHR) 4/5N 
which encompasses Tyler, (33%) than for PHR 2/3, which encompasses the Dallas Metro 
(23%) and 6/5S, which encompasses the Houston Metro (14%) (See Figure 2) (75). 
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 The specific aim of this study is to test influence of SCT constructs on overweight 
and obesity in Texas adolescents (Figure 1). Using secondary data obtained from the 
2004-2005 SPAN survey (8) from PHRs 2/3, 4/5N, and 6/5S, it is hoped that this study 
will improve the understanding of adolescents' diet- and weight-related social norms and 
behaviors on weight status.  
 The Texas Department of State Health Services (DSHS) has split the state into 11 
PHRs to account for differences in geography and racial/ethnic populations manage 
public health issues (See Figure 2) (76). Analysis will focus on PHR 2/3, PHR 4/5N and 
PHR 6/5S (Figure 2). PHR 2/3 is the subregion of Texas known as "North Texas". North 
Texas is centered upon the Dallas–Fort Worth Metroplex, the largest metropolitan area in 
Texas. PHR 4/5N is the subregion of Texas known as "Northeast Texas". It is 
geographically centered around two metropolitan areas: Tyler and Longview. This region 
is unique in that it is the only portion of East Texas that is not within the direct sphere of 
influence of either Dallas/Fort Worth or Houston. PHR 6/5S is the subregion of Texas 
known as "Southeast Texas", located in the southeast corner of the U.S. state of Texas. 
The subregion is geographically centered around the Houston and Beaumont 
metropolitan areas. 
 According to the United States 2011 State Health Rankings, Texas, as a whole, 
suffers from many poor health outcomes (66). Furthermore, Texas 2010 County Health 
Rankings, indicated poor health outcomes in the specific PHRs to be assessed in this 
study (77). Figure 5 reveals the health outcomes measures by each county. PHRs 2/3, 
4/5N and 6/5S have been outlined to highlight the high morbidly and mortality rates in 
these counties that lie in these regions. Forty-nine counties lie in Region 2/3, with 23 of 
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the 49 counties falling below average in health outcomes (77). Thirty-four counties fall in 
Region 4/5N, with 29 of the 34 counties falling below average in health outcomes (77). 
Sixteen counties fall in Region 6/5S, with 9 of the 16 counties falling below average in 
health outcomes (77). Relative to the other PHRs, it appears that these regions are in 
health distress. 
 As far as the researcher is aware, no studies exist that investigate the difference in 
health outcomes and perceptions in adolescents from region to region. The prevalence of 
obesity and the resulting health consequences seen in Texas youth warrant further 
research to evaluate these regional differences, in order to combat this health epidemic. 
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CHAPTER 3: METHODS 
SPAN Study Design  
 In response to the rising epidemic of childhood obesity, the School-Based 
Nutrition Monitoring (SBNM) Project was implemented in 1993 to bridge the gap 
between the NHANES study and the YRBSS (68). The purpose was to focus on a broad 
range of nutrition-related constructs and provide information that could be used by local 
entities (68). The SPAN study was launched in school year 2000-2001 to monitor 
adolescent's physical activity, nutrition habits and overweight/obesity of children in the 
state of Texas (8). The SPAN study uses a repeated cross-sectional sampling scheme to 
monitor annual changes in childhood obesity and overweight. 
SPAN Instrument 
 The SPAN survey is composed of 74 questions- 10 items deal with demographic 
questions (including grade, sex, ethnicity, and self-reported height and weight). 
Following this section are 24 “Yesterday did you eat…” questions to capture dietary 
recall. Questions 36-53 deal with other behaviors, such as physical activity, TV viewing 
and internet usage. Finally, the survey concludes with 20 questions concerning various 
health-related beliefs and knowledge. Following the completion of the survey, each 
student’s height and weight is measured by a health professional. This information is 
recorded in a separate section. The survey was designed to be at a 8th grade reading level, 
and should take around 60-90 minutes to complete (8). 
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Reliability and Validity 
 Reliability. Using repeated measures procedures (78), the SPAN study has 
undergone three test-retest procedures to assess the reliability and reproducibility of 
various versions of the SPAN study with strong kappa statistics and correlations between 
responses and recall data (68, 79, 80). 
  Behavior variables had high reliability. Agreement for fruit and vegetable 
consumption questions were 72% to 93%, with kappa statistics ranging from 0.60 to 0.61 
and correlations between 0.73 and 0.79. Agreement for dairy consumption questions were 
82% to 83%, with kappa statistics ranging from 0.73 to 0.77 and correlations between 
0.85 and 0.87. Weight-loss behavior had high agreement (91%), kappa (0.79) and 
correlation (0.79). Breakfast consumption had high agreement (80%), kappa (0.66) and 
correlation (0.79) (68). 
 In contrast to perceived social norms, personal factors showed weak reliability. 
Health-related knowledge items showed relatively weaker reliability: agreements ranged 
from 47% to 92%, kappa statistics between 0.30 and 0.56 and correlations between 0.40 
and 0.56. Health outcome expectancy of skipping meals had weak agreement (50%), 
kappa (0.33) and correlation (0.54). Contrarily, perceived weight relative to peers had 
high agreement (85%), kappa (0.72) and correlation (0.73). Perceived diet relative to 
peers was not assessed on the 1995-1996 survey (68). 
 Validity. Internal validity of SPAN data has been established through high 
correlations between self-reported BMI and the measured BMI (68). Validity was 
assessed by comparing foods selected on the questionnaire with foods reported from a 
single 24-hour recall covering the same referent period as the "Yesterday, did you..." 
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questions. Agreement for dairy consumption questions were 53% to 61%, with kappa 
statistics ranging from 0.31 to 0.46 and correlations between 0.57 and 0.68. Agreement 
for fruit and vegetable consumption questions were 51% to 55%, with kappa statistics 
ranging from 0.32 to 0.33 and correlations between 0.53 and 0.57. Validation of diet-
related behaviors showed results similar to or better than other dietary assessment 
instruments for this age group.  
Sample 
 This study involved secondary analysis of data obtained from the 2004-2005 
SPAN monitoring system. The entire 2004-2005 sample for 8th grade was 8,827 with a 
grade population of 291,672 and the entire 2004-2005 sample for 11th grade was 6,456 
with a grade population of 233,753 (69). From the SPAN dataset, inclusion of 
participants extended to those in 8th or 11th grade, residing in PHR 2/3, PHR 4/5N or 
PHR 6/5S. After exclusions, this study's sample size for Region 2/3 was 1,747 with a 
population of 145,905; for Region 4/5N was 1,094 with a population of 24,067; and for 
Region 6/5S was 996 with a population of 130,863. The entire sample was 3,837, with a 
population for Regions 2/3, 4/5N and 6/5S was 300,385. 
Data Management 
 Demographics were collected through self-reporting of sex ('male' or 'female') and 
grade ('8th' or '11th'). Region ('2/3', '4/5N' or '6/5S') was recorded upon collection and 
denoted upon data entry. Self-reporting of ethnicity followed a multiple choice question 
with ten potential choices of 'Black or African American', 'Mexican-American', 'White', 
'Vietnamese', 'Chinese', 'Indian', 'Other Asian', 'American Indian', 'Native Hawaiian', or 
'Other'. For data analysis, ethnicity was collapsed into three main categories: 'African 
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American', 'Hispanic', or 'white/other'. The rationale for this is twofold: 1. there was no 
difference in BMI between 'white' and 'other' groups; and 2. this evenly distributed 
frequencies across ethnic groups (8). 
 Independent Variables. Behaviors related to obesity have been clustered into four 
areas: fruit and vegetable consumption, dairy consumption, breakfast habits and weight 
loss-behaviors. Figure 1 shows how the independent variables were anticipated to 
influence the dependent variable outcome.  
 Dietary intake indices were created to merge with a dairy consumption variable. 
Three "Yesterday, did you..." survey items addressed the approximate dairy consumption 
of adolescents. For each question, the participant was asked to identify the number of 
times they had consumed each food item, ranging from 'none', '1 time', '2 times' or '3 or 
more times'. The first asked the participant to identify how many times in the previous 
day they had consumed any kind of cheese, cheese spread, or a cheese sauce, including 
cheese on pizza or in dishes such as tacos, enchiladas, lasagna, sandwiches, 
cheeseburgers or macaroni and cheese. The second asked the participant to identify how 
many times in the previous day they had consumed any kind of milk, including chocolate 
or other flavored milk, milk on cereal, and drinks made with milk. The third asked the 
participant to identify how many times in the previous day they had consumed any kind 
of yogurt, yogurt drink or cottage cheese. The lowest composite score possible was '0'; 
the highest composite score possible was '9'. The sum of these three items merged to 
create an estimated composite total of daily servings of dairy. Using the guidelines set by 
the USDA (29), which recommend that adolescents consume 3 or more daily servings 
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dairy, composite scores of dairy consumption were dichotomized into 'met 
recommendations' and 'did not meet recommendations'.  
 Dietary intake indices were created to merge together a fruit and vegetable 
consumption variable. Two "Yesterday, did you..." survey items addressed the 
approximate fruit and vegetable consumption of adolescents. For each question, the 
participant could select the number of times they had consumed each food item,  ranging 
from 'none', '1 time', '2 times' or '3 or more times'. The first asked the participant to 
identify how many times in the previous day they had consumed any kind of fruit, not 
including juice. The second asked the participant to identify how many times in the 
previous day they had consumed any kind of vegetable, including all cooked and 
uncooked vegetables, salads, and boiled, baked and mashed potatoes; but not including 
French fries or chips. The lowest composite score possible was '0'; the highest composite 
score possible was '6'. The sum of these two items was indexed to create a estimated 
composite total of daily servings of fruits and vegetables. Using the guidelines set by the 
USDA (29), which recommend that adolescents consume 5 or more daily servings of 
fruits and vegetables, composite scores of fruit and vegetable consumption were 
dichotomized into 'met recommendations' and 'did not meet recommendations'.  
 Dietary behaviors were also assessed through breakfast behaviors. One survey 
item asked participants to comment on how frequently they ate or drank something for 
breakfast. Based on the current recommendation to eat breakfast daily (32), the breakfast 
behavior variable was dichotomized into 'met recommendations' and 'did not meet 
recommendations'.  
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 One survey item asked participants if they were currently trying to lose weight. 
Responses were either 'yes' or 'no'. The weight-loss behavior responses were recoded as 
'currently trying to lose weight', if they responded with 'yes', and 'not trying to lose 
weight', if they responded with 'no'. 
 Similarly, personal factors were assessed through dichotomized variables of 
health-related knowledge, perceived weight relative to peers, perceived eating habits 
relative to peers and outcome expectancy of skipping meals. Two survey items assessed 
students' understanding of factors that positively or negatively influence health. Answer 
selections were recoded as correct or incorrect. The first knowledge question asked, 
"How many total servings of fruits and vegetables should you eat each day?" Participants 
selected from the following answer choices: 'At least 2 servings', 'At least 3 servings', 'At 
least 4 servings', 'At least 5 servings', or 'Don't Know'. For this question, participants 
could select from the following answer choices: 'At least 5 servings' was coded as '1' to 
indicate a correct response. All other answer choices were coded as '0' to indicate an 
incorrect response. The second knowledge item stated, "People who are overweight are 
more likely to have a higher risk of health problems than people who are not 
overweight". Participants could select from the following answer choices: 'True', 'False', 
or 'Don't Know'. For this question, a selection of 'True' was coded as '1' to indicate a 
correct response. All other answer choices were coded as '0' to indicate an incorrect 
response. The scores were merged to create a composite health-related knowledge 
variable. A value of '2' was labeled as 'two correct' to indicate that both items had been 
answered correctly, a value of '1' was labeled as 'one correct' to indicate that one item had 
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been answered correctly, and value of '0' was labeled as 'zero correct' to indicate that 
neither item had been answered correctly. 
 One survey item assessed participants' perceived physical expectancies of eating 
breakfast. The survey item asked students if they felt that 'skipping meals such as 
breakfast or lunch affects my ability to do well in my classes'. Participants could select 
'Agree', 'Neither Agree nor Disagree' or 'Disagree'. The outcome expectancy of skipping 
meals variable was created by collapsing 'Neither Agree nor Disagree' and 'Disagree' into 
'little or no affect on school' and 'Agree' was recoded as 'could affect school performance'. 
 Perceived social norms of weight were measured in terms of students self-ratings 
of body weight relative to peers. One item on the survey was posed as such: "Compared 
to other students in your grade who are as tall as you, do you think you weigh...". 
Participants were asked to identify their weight relative to peers as: 'the right amount', 
'too much' or 'too little'. This created the perceived weight relative to peers variable. 
 Perceived social norms of eating habits were measured through students' self-
rating of diet relative to their peers. One item on the survey was posed as such: "When 
you think about the way you usually eat, would you say that your eating habits are...". 
Participants were asked to select from the following choices: 'much healthier than those 
of most people my age', 'somewhat healthier than those of most people my age', 'about 
the same than those of most people my age', 'somewhat less healthy than those of most 
people my age', or 'much less healthy than those of most people my age'.  The perceived 
eating habits relative to peers variable was collapsed into three major categories. Survey 
responses of 'much healthier...' or 'somewhat healthier...' were collapsed into a 'healthier 
than peers' indicator, to categorize participants who identified their eating habits as 
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"healthier than peers". The response of 'about the same as peers...' remained, in order to 
show students who felt their eating habits were no different than the eating habits of their 
peers. Survey responses of  'somewhat less healthy...' or 'much less healthy..." were 
collapsed into a 'less healthy than peers' indicator, a category for students who felt their 
eating habits were not as healthy as the eating habits of their peers. Though self-efficacy 
was not directly measured in the survey, other personal factors, such as health-related 
knowledge, perceived social norms, and health outcome expectancies were, as they are 
fundamental to health behavior and health status, according to the SCT (22). 
 Dependent Variables. The main dependent variable was participants weight status 
(overweight and obese vs. underweight/normal). Using the measured heights and 
weights, BMI was calculated using the CDC's standard equation (9). BMI-for-age growth 
charts were developed by the CDC to assess the weight status of children and 
adolescents, aged 2-20 years (Figures 3 & 4). Adolescent obesity is defined as having a 
body mass index (BMI) at or above the 95th percentile, by age and gender, as defined by 
the 2000 CDC growth charts (2). Adolescent overweight is defined as having a BMI at or 
above the 85th percentile and below the 95th percentile, by age and gender (2). All other 
BMI values (below the 85th percentile) were defined as underweight/normal. 
Sampling Weights and Survey Analysis 
 The SPAN study uses a repeated cross-sectional sampling scheme to monitor 
annual changes in childhood obesity and overweight. Survey analysis, incorporating 
weights and sampling features, was used to account for the complex, multistage sampling 
survey design. All estimates were generated by incorporating SPAN probability weights 
and survey design features into all analyses. The PHR sampling weights were used in this 
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analysis. Due to the multi-stage probability sampling design of the SPAN survey, 
outcome estimates are more accurate because the use of conventional statistical analyses 
(which are based on simple random sampling) produces underestimates of the variance, 
thereby inflating statistical significance (81). Data were analyzed using Stata (version 11) 
(82). Stata uses a method of variance estimation known as Taylor linearization (81).  
 The sample was stratified first by three categories- urban center, urban/suburban 
and rural (8)- to ensure a balanced number of respondents for each category of the 
variable (83). Within each stratum, individuals were sampled independently. 
Additionally, the survey sample was clustered by school. Thus, the school campus serves 
as this survey’s primary sampling unit (PSU). Finally, probability weights were 
calculated as the inverse of selection probability for the sampling ratio at each stage of 
selection, in order to account for deviance from the ideal sampling proportions. 
Poststratification weight adjustments were made to ensure that the ethnic composition of 
the sample was the same as that of the total school enrollment in Texas. Sample design 
features (stratification of the sample and clustering of students within schools) were 
accounted for in weighting estimates and performing statistical tests (8).  
 Analyses conducted on survey data that does not account for the design leads to 
erroneous estimates. One study (84) looked at the stark differences in analyses of three 
forms: unweighted but ignoring survey design, weighted but ignoring survey design, and 
weighting with survey analysis techniques. It concluded that there were slight differences 
between the weighted and unweighted means/proportions for a few variables, and the 
differences are considerable for some variables. For example, a comparison of weighted 
and unweighted proportions may indicate a much higher proportion of ethnic groups 
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upon weighting, in order to account for oversampling of other groups (84). Estimates 
from unweighted analysis that does not account for sampling design gives biased 
variances, thus, "confidence intervals and tests of hypotheses may be misleading (p. 58)" 
(84). 
Statistical Analysis 
 The independent variables were treated as indicator variables to show which 
effects were added to the model. Ordered logistic regression tested the constructs outlined 
by the SCT as predictors of weight status in adolescents (Figure 1). Multinomial logistic 
model provided estimates for the 3 levels of students’ weight status (underweight/normal, 
overweight, and obese), using underweight/normal as the reference category. 
 Ordered logistic regression requires that certain statistical assumptions be met. If 
the assumptions are not met, multinomial logistic regression will be used instead. 
Multinomial logistic regression is similar to doing ordinal logistic regression, except that 
it is assumed that there is no order to the categories of the outcome variable (i.e., the 
categories are nominal) (85). The downside of this approach is that the information 
contained in the ordering is lost. 
 In order to use ordinal logistic regression, certain statistical assumptions must be 
met (85). One of the assumptions underlying ordinal logistic regression is that the 
relationship between each pair of outcome groups is the same. Specifically, the 
assumption here is that the coefficients that describe the relationship between normal and 
overweight and overweight and obesity. This is called the proportional odds assumption. 
To test the proportional odds assumption, and there are two tests- the likelihood ratio test 
and the Brant test. The null hypothesis is that there is no difference in the coefficients 
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between models. For this dataset, both tests produced non-significant p-values, indicating 
that there was a significant difference in the coefficients between the weight status levels. 
Therefore, since the assumptions for ordinal logistic regression were not met, 
multinomial logistic regression was chosen as the main analysis technique (85).  
 Some of the dependent variables were dropped from analysis. Specifically, the 
health-related knowledge and health outcome expectancy of skipping meals were dropped 
due to low reliability (68) and lack of clarity in interpretation. Additionally, perceived 
weight relative to peers was controlled for in the analysis due to its production of 
excessively high odds ratios, which indicates multicollinearity between other variables. 
Multicollinearity poses a "a very serious threat" (p. 93) to effective estimation and 
specificity of the regression model (87). This statistical issue was present in preliminary 
regression models, which could erratically affect odds ratios in the model (87). It was 
determined that perceived weight relative to peers and perceived diet relative to peers 
were highly correlated. Therefore, perceived weight relative to peers was adjusted for in 
the subsequent models. 
 Weighted multiniomial logistic regression analysis tested the combined influence 
of diet- and weight-related social norms and behaviors, adjusting for age, grade, 
ethnicity, and region, on weight status (overweight and obese vs. underweight/normal). 
Significance for all tests was set at P=0.05. Multinomial logistic regression results were 
presented in terms of Adjusted Odds Ratios (AORs) and 95% confidence intervals (CI).  
 
 
 
 30 
Ethical Considerations 
 The SPAN has received IRB approval through The University of Texas Health 
Science Center at Houston, the Texas Department of State Health Services (04-062), and 
each participating school district in the state (8).  
 Informed written consent was obtained from parents and informed written assent 
obtained from participating adolescents. The student assent form stipulated that the 
answers would be private and confidential, that students could omit questions or decline 
to participate, and that their name would never be used following completion of the 
survey.  
 Permission to use data for this study was acquired through Dr. Adriana Perez, a 
SPAN liaison and an Associate Professor at the UT School of Public Health. Ethical 
approval for these analyses was granted from The University of Texas at Tyler’s 
Institutional Review Board in September, 2011.  
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CHAPTER 4: RESULTS 
Weighted Totals and Percentages 
 Data were collected from 3,837 students in the SPAN 2004-2005 study. Weighted 
totals and percentages are presented in Table 1. The sample was evenly distributed 
between sexes (50.4% males and 49.6% females) and grades (54.2% 8th grade 
participants and 45.8% 11th grade participants). Ethnicities (17.7% African American, 
24.4% Hispanic and 57.9% white/other) show similar proportions to the 2010 Texas 
census (11.8% African American, 37.6% Hispanic and 50.6% white/other) (61).   
 The response rate varied by grade and region. Eight grade participation was 
highest for Region 2/3 (100%) and lowest for Region 6/5S (71.7%). Eleventh grade 
participation was highest for Region 2/3 (100%) and lowest for Region 4/5N (67.3%) 
(86). Region 2/3 makes up the majority of this sample (45.5%). Over one third of 
participants were overweight or obese. The overall weighted prevalence of overweight 
was 17.2% and obesity was 16.9%. 
 Approximately 29.2% of the participants believed they weighed "too much" 
compared to their peers. Similarly, 13.6% of the participants believed their diet was 
"much worse" than the diets of their peers. Forty-four percent of participants did not 
believe skipping breakfast would affect their performance at school.  
 Estimates of behaviors revealed that 95.6% of participants did not consume the 
recommended daily servings of fruits and vegetables. Likewise, 53.2% of participants of 
 32 
did not consume the recommended daily servings of dairy. Approximately 38.6% of 
participants were currently trying to lose weight. 
Chi-Square Analyses 
 Analyses using Chi Square tests revealed varying results across different 
demographic categories (Table 2). A significant difference existed between the 
proportions of obesity in male (21.4%) and female (18.0%) participants. As expected, 
ethnic categories revealed a significant difference in obesity proportions. African 
Americans had a significantly higher than expected rate of obesity (23.4%), as compared 
with Hispanic (21.7%) and white/other (17.1%) participants. There were no difference in 
weight status across grades or regions. 
 Personal factors influenced weight status. Of particular interest is the analyses 
from the perceived weight relative to peers. Only 9.7% of the obese participants believed 
that they weighed "too much" relative to their peers. This is much less than expected, as 
44.4% of obese participants believed they were "just right". However, perceived weight 
relative to peers revealed an inclination of obese participants to recognize that their diet 
was "worse than" the diets of their peers. No significant differences were found between 
classification of diet among overweight participants. 
 Health outcome expectancy of skipping meals revealed a significant difference in 
overweight prevalence. Participants who did not believe that skipping meals would affect 
their performance in school had a higher than anticipated prevalence of overweight than 
those who did think skipping meals affected performance (18.7% vs. 15.9%).  
 Obesity prevalence differed across participants' health-related knowledge. 
Participants who did not answer either question correctly had a higher than anticipated 
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rate of obesity (25.8%), as compared with those who answered one (18.6%) or two 
(19.7%) answers correctly.  
  Three self-reported behaviors, weight-loss behavior, breakfast behavior, and 
dairy consumption, revealed different than expected percentages across weight status.  
It is interesting to note that of those currently trying to lose weight, 34.8% were obese, 
24.8% were overweight and 40.5% were normal weight. Breakfast behavior revealed that 
22.1% of those who met recommendations were obese, while only 15.8% of those who 
did not meet recommendations were obese. Dairy consumption revealed similar results. 
Fruit and vegetable consumption was not significantly different across weight status 
categories. 
Multinomial Logistic Regression 
 Tables 3-6 shows Adjusted Odds Ratios (AORs) for overweight and obesity by 
diet- and weight-related behaviors and social norms, collapsed into separate 
demographic-specific subgroups.  
 As expected, obesity was consistently associated with students who were 
currently trying to lose weight and held lower self-perceptions about body size. Contrary 
to the hypothesis, fruit and vegetable consumption was not a significant predictor of 
overweight or obesity across demographic subgroups. A full review of other significant 
findings are described below. 
 By ethnicity-specific subgroups. White/other participants who identified their 
eating habits as "less healthy than peers" have an adjusted odds ratio of 3.47 for being 
obese (95% CI, 1.34-8.99) compared with normal/underweight white/other participants 
who identified their diet as "healthier than peers" (Table 3). Similarly, Hispanic 
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participants who identified their eating habits as "less healthy than peers" have an 
adjusted odds ratio of 2.94 for being obese (95% CI, 1.34-6.47) compared with 
normal/underweight Hispanic participants who identified their diet as "healthier than 
peers". Interestingly, white/other participants were less likely to be overweight if they 
identified their eating habits as "about the same" as their peers' eating habits (AOR .45, 
95% CI .25-.80), relative to white/other participants who identified their diet as "healthier 
than peers". African American participants who did not meet the recommendations for 
dairy consumption have an adjusted odds ratio of 3.32 for being obese (95% CI 1.33-
8.30) compared with normal/underweight African American participants who did meet 
the recommendations for dairy consumption. Breakfast behavior and fruit and vegetable 
consumption were not associated with overweight or obesity across ethnicity-specific 
subgroups.  
 By grade-specific subgroups. Eleventh grade participants who identified their 
eating habits as being "less healthy than peers" have an adjusted odds ratio of 3.03 for 
being obese (95% CI 1.36-6.76) compared with normal/underweight eleventh grade 
participants who identified their eating habits as being "healthier than peers" (Table 4). 
Interestingly, perceived eating habits relative to peers was not associated with overweight 
or obesity for eighth grade students. Eleventh grade participants who did not meet the 
recommendations to eat breakfast regularly have an adjusted odds ratio of .52 for being 
obese (95% CI .29-.92), compared with normal/underweight eleventh grade participants 
who did meet the recommendations. Eighth grade participants who did not meet the 
recommendations to consume three or more daily servings of dairy had an adjusted odds 
ratio of 1.85 for being obese (95% CI 1.10-3.10), compared with normal/underweight 
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eighth grade participants who did meet the recommendations. Fruit and vegetable 
consumption was not a significant predictor of overweight or obesity across grade-
specific subgroups. 
 By region-specific subgroups. Region 2/3 participants who identified their eating 
habits as being "less healthy than peers" have an adjusted odds ratio of 2.06 for being 
obese (95% CI 1.21-4.22) compared with normal/underweight Region 2/3 grade 
participants who identified their eating habits as being "healthier than peers" (Table 5). 
Region 4/5N participants who identified their eating habits as being "less healthy than 
peers" have an adjusted odds ratio of 3.58 for being obese (95% CI 1.60-8.04) compared 
with normal/underweight Region 4/5N grade participants who identified their eating 
habits as being "healthier than peers". Interestingly, Region 2/3 participants who 
identified their eating habits as being "about the same as peers" have an adjusted odds 
ratio of .62 for being obese (95% CI .41-.94) compared with normal/underweight Region 
2/3 grade participants who identified their eating habits as being "healthier than peers". 
Breakfast behavior, fruit and vegetable consumption and dairy consumption were not 
significant predictors of overweight or obesity across region-specific subgroups. 
 By gender-specific subgroups. Female participants who identified their eating 
habits as being "less healthy than peers" have an adjusted odds ratio of 2.98 for being 
obese (95% CI 1.34-6.64) compared with normal/underweight female participants who 
identified their eating habits as being "healthier than peers" (Table 6). Interestingly, male 
participants who identified their eating habits as being "about the same as peers" have an 
adjusted odds ratio of .52 for being obese (95% CI .28-.94) compared with 
normal/underweight male participants who identified their eating habits as being 
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"healthier than peers". Male participants who did not meet the recommendations to eat 
breakfast regularly have an adjusted odds ratio of .48 for being obese (95% CI .28-.82) 
compared with normal/underweight male participants who did meet the 
recommendations. Fruit and vegetable consumption and dairy consumption were not 
significant predictors of overweight or obesity across gender-specific subgroups.  
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CHAPTER 5: DISCUSSION 
Main Findings 
  Figure 6 depicts the major findings of this study. Three diet- and weight- related 
behaviors and social norms were associated with a decrease in obesity status: 1. 
Perceived eating habits as "healthier than peers" (among Hispanic and white/other 
participants as compared with African American participants); 2. Meeting 
recommendations for dairy consumption (in African American participants as compared 
with Hispanics and white/other); and 3. Not meeting recommendations for breakfast 
consumption (among Males/11th grade participants). Weight-loss behaviors and 
perceived weight relative to peers (perceived their weight as "too much") were 
consistently associated with overweight and obesity. However, contrary to the 
hypothesis, fruit and vegetable consumption did not influence the weight status of the 
participants.   
 Additionally, interesting differences arose between ethnicities. For instance, 
African American participants were less likely to be obese if they met the 
recommendations for dairy consumption. However, this effect was not seen in Hispanic 
or white/other participants. Similarly, perceived eating habits relative to peers influenced 
weight status in Hispanic and white/other participants. Yet, this effect was not seen in 
African American participants. Differences across ethnic groups will be explored further. 
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Diet-Related Social Norms  
 Perceived diet relative to peers. Interesting differences arise between ethnicities 
when evaluating the influence of perceived eating habits relative to peers on weight 
status. The weight status of Hispanic and white/other participants is influenced by social 
norms of eating habits. Specifically, Hispanic and white/other adolescents who felt that 
their eating habits were "less healthy than peers" were more likely to be obese. 
Conversely, the weight status of African American participants is not influenced by 
perceived eating habits relative to peers. Current literature supports that social norms of 
eating habits vary considerably across ethnic groups. Most often, economical 
(availability, access), personal (taste preference, beliefs), environmental (school, home, 
work) or cultural factors can account for these differences (55, 56). 
 It is speculated that the social norms of African American adolescents may be 
determined by the observation other ethnic groups' eating habits and that African 
American adolescents may not internalize social norms as cue for behavior change. For 
instance, a qualitative study investigated the beliefs held by African American adolescent 
females about diet and weight esteem (56). Focus group data reinforced my results by 
indicating that: 
 "On one hand, the African American girls thought that the [healthy] diets of their 
 white schoolmates promoted healthy eating, but on the other hand they perceived 
 such a diet to negatively affect white girls’ self-esteem.... Many of the African 
 American girls indicated by this and similar other comments that they valued 
 physical satiety over other people’s expectations and opinions" (56). 
 
Diet-Related Behaviors 
 This study explored the association of dietary behaviors and obesity. Some 
findings were consistent with established literature. Other findings were not.  
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 Fruit and Vegetable Consumption. Contrary to the hypothesis that meeting the 
recommendations for fruit and vegetable consumption would improve weight status, fruit 
and vegetable consumption was not a significant predictor of overweight or obesity 
across demographic subgroups. Estimates of fruit and vegetable consumption revealed 
that 95.6% of participants did not eat enough fruits and vegetables, which is slightly 
higher than the national figure (26). While it is assumed that students consume adequate 
fruits and vegetables, the role of plant foods in obesity prevention, during childhood, is 
still uncertain (31). Perhaps a follow-up study could address fruit and vegetable 
consumption, with respect to junk food consumption, as research has indicated that a high 
ratio of the consumption of unhealthy foods to healthy foods increases risk for 
overweight and obesity in adolescents (30).  
 Breakfast Consumption. Not meeting recommendations for breakfast consumption 
decreased association of obesity in male participants, as opposed to females participants, 
and eleventh grade participants, as opposed to eighth grade participants. Studies have 
consistently shown that regular breakfast consumption has been linked to lower BMI (33; 
35). Recently, a cohort study provided evidence to support its hypothesis that breakfast 
skipping is associated with weight gain (37). However, this study supported an alternative 
hypothesis, that breakfast skipping decreased risk of being overweight or obese (in males 
and older students). 
 Though this study did control for many demographic factors, several important 
variables were not controlled for. Thus, explanations for this deviation from established 
literature could be in overlooked confounders.. Further research investigating breakfast 
skipping could address two potential associated factors: a) type of breakfast and b) time 
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from awakening, engaging in physical activity and first meal. Research has suggested that 
breakfast consumption (specifically protein-rich breakfast) leads to increased satiety 
through increased fullness and appetite control in ‘breakfast skipping’ adolescents (38). 
Additionally, other research has focused on the role of physical activity and found that 
that habitual breakfast consumption is associated with healthy BMI and higher PA levels 
in schoolchildren. These positive health behaviors and outcomes support the 
encouragement of regular breakfast eating in this age group (39).  
 Dairy Consumption. Results from this study indicate that participants who met 
recommendations for dairy consumption had a decrease in risk for obesity. Specifically, 
meeting recommendations for dairy consumption decreased association of obesity in 
African American participants, as compared with Hispanics and white/other, and eighth 
grade participants, as compared with eleventh grade participants. This is consistent with 
literature, which has shown that dairy consumption is highest among adolescents who are 
not overweight/obese (40). 
Weight-Related Social Norms 
 Perceived weight relative to peers. Nearly one half of obese participants believed 
they were "just right". This phenomena is reflected in literature. For instance, one study 
suggests that overweight adolescents' inability to accurately identify their weight status 
may be a result of the increased prevalence of overweight in the general population (49). 
A British study found that the proportion of normal/overweight adolescents perceiving 
themselves as being overweight has decreased significantly over time (1). Body weight 
perceptions did not vary drastically among ethnicities, as was predicted. Though some 
research has suggested that normal weight Asian (49) and white (51) adolescents are 
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most likely to think they "weigh too much" relative to peers, this study suggested that 
their were no differences in perceived social norms of weight in overweight and obese 
adolescents, regardless of ethnicity. 
Weight-Related Behaviors 
 As predicted, obesity was consistently associated with students who were 
currently trying to lose weight and held lower self-perceptions about body size. This is 
consistent with literature that states weight-loss attempts are significantly higher for 
overweight and obese individuals across all ethnic groups (42). This study did not address 
unhealthy weight control behaviors, which would be pertinent to investigate further, and 
appear to increase with age (41) as social norms become more rampant factors (43).  
Strengths and Limitations 
 A strength of this study lies in the analyses techniques. Sampling weights and 
survey design features were applied to limit bias and over-inflating statistical 
significance. This study tested weight- and diet-related behaviors and social norms on 
students' weight status. Multinomial logistic regression allowed for comparisons between 
overweight and obesity, with respect to the reference category (underweight/normal). 
Similarly, the robustness of the sample size is a strength of this study. 
 Another strength lies in the validity of the sampling methods. The proportions by 
ehtnicities mirror that of the 2010 US Census report (61). On the other hand, this study 
only utilized data from PHRs 2/3, 4/5N and 6/5S, resulting in a lower proportion of 
Hispanic participants in this sample (24.4%) than is estimated to be in the state (37.6%).  
 A major consideration is the reliability of self-reported data acquired from 
adolescents (88). The SPAN study has been tested for reliability and validity (68). Using 
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repeated measures validity, the SPAN study has undergone three test-retest procedures to 
assess the reliability and reproducibility of various versions of the SPAN study with 
strong kappa statistics and correlations between responses and recall data (68, 79, 80). 
One meta-analysis reviewed articles that analyzed self-reported validity. The findings 
suggest that cognitive factors (e.g. social norms) do not threaten the validity of self 
reports (89). 
 One limitation is that information about socioeconomic status was not controlled 
for in this study. These types of variables could have become possible confounders, as 
varying socioeconomic positions, genders and ethnicities create "complex and dynamic” 
relationships that contribute to obesity (24). Results that indicate ethnicity or regions as 
being significant predictors of health-seeking behaviors or BMI should be scrutinized in 
light of SES. Additionally, when testing differences by region or ethnicity, all other 
demographic variables were controlled for.  
 Finally, a limitation lies not analyzing results with respect to physical activity 
levels- as this is often associated with lower BMI. This could have skewed the findings of 
this study. 
Implications 
 Using SPAN to inform education design, the Child and Adolescent Trial for 
Cardiovascular Health (CATCH) educational program is a campaign that offers an 
effective means of providing consistent health promotion to families, schools and 
communities (90). CATCH provides children/adolescents with hands-on activities to 
encourage health nutrition and physical activity habits. Two CATCH interventions have 
been successful in the State of Texas to eradicate soaring obesity rates in El Paso (86) and 
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Travis County (91). These results should further emphasize the need for sustained school, 
community, and policy efforts to decrease adolescent obesity in Texas. Results from this 
study indicate a need to push for healthier diet- and weight-related behaviors to extend 
the reach of the CATCH program. 
 Educators should: (a) approach eating habits and nutrition education with cultural 
competency; and (b) Educators should continue to encourage adolescents to meet the 
recommendations for dairy consumption daily. Moreover, policymakers should: (a) 
Consider the influence of the Social Cognitive Theory on dietary behaviors in 
adolescents; and (b) Examine the differences in recommendations to eat breakfast 
regularly on weight status, particularly among males and eleventh grade students. 
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Figure 1. Conceptual framework of the influence of Social Cognitive Theory constructs  
on weight status in North-Central and East Texas adolescents 
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Figure 2. Texas Department of State Health Services, Health Service Regions Map. 
Retrieved from http://www.dshs.state.tx.us/regions/state.shtm 
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Figure 3. Body mass index-for-age percentiles: Boys, 2 to 20 years, 3rd, 5th, 10th, 25th, 
50th, 75th, 85th, 90th, 95th, 97th percentiles [Adobe PDF file]. Retrieved from 
http://www.cdc.gov/growthcharts/charts.htm. 
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Figure 4. Body mass index-for-age percentiles: Girls, 2 to 20 years, 3rd, 5th, 10th, 25th, 
50th, 75th, 85th, 90th, 95th, 97th percentiles [Adobe PDF file]. Retrieved from 
http://www.cdc.gov/growthcharts/charts.htm.  
 
2 3 4 5 6 7 8 9 10 11 12 13
Age (years)
14 15 16 17 18 19 20
50th
25th
10th
5th
3rd
75th
90th
95th
97th
85th
kg/m²
12
14
16
18
20
22
24
26
28
30
32
34
kg/m²
32
34
12
14
16
18
20
22
24
26
28
30
BMI BMI
CDC Growth Charts: United States
SOURCE: Developed by the National Center for Health Statistics in collaboration with
the National Center for Chronic Disease Prevention and Health Promotion (2000).
Published May 30, 2000.
 60 
Figure 5. Country rankings map with PHR overlay. Original Image from Texas County 
Rankings. Retrieved from http://www.countyhealthrankings.org/texas. 
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Figure 6. Factors associated with decreased risk for obesity.  
 
Social Norms of Eating Habits
“Healthier than peers”
(For Hispanic and white/other participants)
Dairy Consumption
“Met recommendations”
(For 8th and African American participants)
Decreased Risk for Obesity
Breakfast Consumption
“Did not meet recommendations”
(For 11th grade and male participants)
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Table 1. Weighted estimates of demographic characteristics of a representative 
subsample of 8th and 11th grade students in Texas Public Health Regions 2/3, 4/5N & 
6/5S, 2004-2005 School Physical Activity and Nutrition Study, n=3837 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviation: CI, confidence interval.  
a The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
b White/other category includes non-Hispanic white, Asian, Pacific Islander, Native American, and “other.”  
c Weight status by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile.
 Total 
(n) 
Proportion 
(%) 
Weighted Proportions  
% (95% CIs) 
Grade    
8th 2,115 55.1 54.2 (35.9-72.6) 
11th 1,722 44.9 45.8 (27.4-64.1) 
Region    
2/3 1,747 45.5 48.5 (30.1-67.0) 
4/5N 1,094 28.5 7.9 (2.7-13.2) 
6/5S 996 26.0 43.5 (24.7-62.3) 
Gender    
Male 1,901 49.5 50.4 (47.0-53.7) 
Female 1,936 50.5 49.6 (46.3-53.0) 
Ethnicity    
African American  704 18.3 17.7 (11.9-23.5) 
Hispanic 1,138 29.7 24.4 (18.6-30.2) 
White/Other 1,995 52.0 57.9 (50.5-65.3) 
Perceived weight relative to peers    
Too Little 578 15.2 14.8 (11.9-17.7) 
Just Right 2,057 54.1 56.0 (50.6-61.3) 
Too Much 1,170 30.7 29.2 (24.9-33.6) 
Perceived eating habits relative to peers    
Healthier than peers 1,130 34.9 37.3 (33.3-41.2) 
About the same as peers 1,953 51.2 49.1 (45.3-52.9) 
Less healthy than peers 533 13.9 13.6 (11.7-15.5) 
Health-Related Knowledge    
Two correct 458 12.2 9.6 (7.5-11.7) 
One correct 2,970 79.1 79.6 (76.1-83.0) 
Zero correct 329 8.7 10.8 (7.8-13.9) 
Health outcome expectancy of skipping meals   
Could affect school performance 1,969 52.1 43.9 (40.3-47.5) 
Little or no affect on school 1,812 47.9 56.1 (52.4-59.7) 
Weight-loss behavior    
Not trying to lose weight 2,282 59.6 61.4 (57.7-65.0) 
Currently trying to lose weight 1,545 40.4 38.6 (35.0-42.2) 
Breakfast behavior    
Met recommendations 1,501 60.8 55.1 (48.7-61.5) 
Did not meet recommendations 2,331 39.2 44.9 (38.5-51.3) 
Dairy consumption    
Met recommendations 2,190 57.8 53.2 (47.8-61.5) 
Did not meet recommendations 1,599 42.2 44.9 (38.5-51.3) 
Fruit and vegetable consumption    
Met recommendations 3,622 95.3 95.6 (94.3-96.9) 
Did not meet recommendations 177 4.7 4.4 (3.1-5.7) 
Weight status    
Underweight/normal 1,130 34.9 37.3 (33.3-41.2) 
Overweight 1,953 51.2 49.1 (45.3-52.9) 
Obese 533 13.9 13.6 (11.7-15.5) 
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Table 2. Chi square analysis of weight status by demographics, personal factors and 
behaviorsa in a representative subsample of 8th and 11th grade students in Texas Public 
Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School Physical Activity and Nutrition 
Study, n=3837b 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
a X2 analyses were used to examine significant differences between normal/underweight, overweight and obese adolescents. 
b The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
c White/other category includes non-Hispanic white, Asian, Pacific Islander, Native American, and “other.”  
d Weight status by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile.  
Significant at: * P < .05. ** P < .01 
  Weight Status c  
  Underweight/ 
Normal Overweight Obese  
 Total (n) N=2,423 N=595 N=819 P-Value 
Grade     
8th 2,115 62.3 18.0 19.7 .301 
11th 1,722 64.2 16.2 19.6  
Region     
2/3 1,747 63.7 16.5 19.7 .111 
4/5N 1,094 60.1 18.6 21.2  
6/5S 996 65.5 16.8 17.8  
Gender     
Male 1,901 63.0 15.7 21.4 .005** 
Female 1,936 63.3 18.7 18.0  
Ethnicity c     
African American  704 58.4 18.2 23.4 .000** 
Hispanic 1,138 60.3 18.0 21.7  
White/Other 1,995 66.5 16.4 17.1  
Perceived weight relative to peers     
Too Little 578 90.8 4.2 5.0 .000** 
Just Right 1,170 30.9 24.7 44.4  
Too Much 2,057 73.7 16.6 9.7  
Perceived eating habits relative to peers     
Healthier than peers 1,330 69.2 17.1 13.7 .000** 
About the same as peers 1,953 62.7 17.2 20.1  
Less healthy than peers 533 49.7 17.4 32.8  
Health outcome expectancy of skipping meals     
Could affect school performance 1,969 61.3 18.7 20.0 .043* 
Little or no affect on school 1,812 64.8 15.9 19.3  
Health-Related Knowledge     
Two correct 458 63.5 16.8 19.7 .035* 
One correct 2,970 64.1 17.2 18.6  
Zero correct 329 57.1 17.0 25.8  
Weight-loss behavior     
Not trying to lose weight 2,282 78.5 12.1 9.4 .000** 
Trying to lose weight 1,545 40.5 24.8 34.8  
Breakfast Behavior     
Met recommendations 2,282 58.9 19.0 22.1 .000** 
Did not meet recommendations 1,545 69.7 14.5 15.8  
Dairy consumption     
Met recommendations 2,190 60.4 17.9 21.6 .000** 
Did not meet recommendations 1,599 67.2 16.0 16.8  
Fruit and vegetable consumption     
Did not meet recommendations 3,622 63.4 17.1 19.5 .293 
Met recommendations 177 57.6 19.8 22.6  
 64 
Table 3. Influencea of diet- and weight-related behaviors and perceived social norms on 
weight statusb, by ethnicity-specific subgroups in a representative subsample of 8th and 
11th grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
African American 
AOR (95% CI) 
Hispanic 
AOR (95% CI) 
White/Other 
AOR (95% CI) 
  Overweight Obese Overweight Obese Overweight Obese 
Perceived eating habits relative to peers  
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.55  
(.24, 1.26) 
.97  
(.40, 2.36) 
.91  
(.47, 1.77) 
1.35  
(.65, 2.78) .45 (.25, .80)** 
1.82  
(.91, 3.67) 
Less healthy than 
peers 
1.25  
(.34, 4.65) 
1.07  
(.30, 3.86) 
.59  
(.22, 1.63) 
3.47  
(1.34, 8.99)* 1.27 (.39, 4.14) 
2.94  
(1.34, 6.47)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
2.31  
(.87, 6.15) 
7.84  
(3.21, 19.14)** 
2.10  
(1.13, 3.90)* 
3.26  
(1.46, 7.26)** 
2.62  
(1.51, 4.56)** 
3.56  
(1.39, 9.08)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.12  
(.51, 2.50) 
.73  
(.32, 1.65) 
1.14  
(.59, 2.22) 
.63  
(.29, 1.35) 
1.34  
(.69, 2.63) 
.83  
(.47, 1.45) 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.45  
(.57, 3.70) 
3.32 * 
(1.33, 8.30) 
.98  
(.51, 1.88) 
1.37  
(.66, 2.87) 
.83  
(.49, 1.42) 
1.18  
(.69, 2.02) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
2.40  
(.31, 18.62) 
1.38 
 (.21, 8.91) 
.42  
(.11, 1.59) 
.48  
(.19, 1.21) 
2.50  
(.56, 11.20) 
.70  
(.23, 2.17) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, grade, sex and region. 
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: African American participants who identified their diet as "less healthy than peers" have an adjusted 
odds ratio of 1.25 for being overweight (95% CI, 0.34-4.65) compared with normal/underweight African Americans participants who 
identified their diet as "healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: African American participants who identified their diet as "less healthy than peers" have an adjusted 
odds ratio of 1.07 for being obese (95% CI, 0.30-3.86) compared with normal/underweight African Americans participants who 
identified their diet as "healthier than peers". 
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Table 4. Influencea of diet- and weight-related behaviors and perceived social norms on 
weight statusb, by Grade-specific subgroups in a representative subsample of 8th and 11th 
grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
8th 
AOR (95% CI) 
11th 
AOR (95% CI) 
 Overweight Obese Overweight Obese 
Perceived eating habits relative to peers 
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.93  
(.52, 1.65) 
1.15  
(.66, 2.01) 
.47  
(.28, .80)** 
1.83  
(.98, 3.40) 
Less healthy than 
peers 
1.54  
(.50, 4.78) 
2.09  
(.97, 4.52) 
.69  
(.29, 1.64) 
3.03  
(1.36, 6.76)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
3.55  
(2.13, 5.93)** 
3.58  
(2.14, 5.97)** 
1.86  
(.96, 3.58) 
5.83  
(2.60, 13.04)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.33  
(.70, 2.50) 
1.16  
(.70, 1.93) 
1.26 
 (.73, 2.19) 
.52  
(.29, .92)* 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
.75  
(.44, 1.26) 
1.85  
(1.10, 3.10)* 
1.32  
(.74, 2.34) 
1.25  
(.73, 2.13) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.21  
(.40, 3.62) 
1.00  
(.30, 3.34) 
1.42  
(.32, 6.35) 
.59  
(.15, 2.28) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, ethnicity, sex and region 
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: 8th grade participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of 1.54 for being overweight (95% CI, 0.50-4.78) compared with normal/underweight 8th grade participants who identified their 
diet as "healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: 8th  grade participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of 2.09 for being obese (95% CI, 0.97-4.52) compared with normal/underweight 8th grade participants who identified their diet 
as "healthier than peers". 
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Table 5. Influencea of diet- and weight-related behaviors and perceived social norms on 
weight statusb, by Region-specific subgroups in a representative subsample of 8th and 11th 
grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
Region 2/3 
AOR (95% CI) 
Region 4/5N 
AOR (95% CI) 
Region 6/5S 
AOR (95% CI) 
  Overweight Obese Overweight Obese Overweight Obese 
Perceived eating habits relative to peers  
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.62  
(.41, .94)* 
1.40  
(.90, 2.18) 
.68  
(.37, 1.25) 
1.64  
(.85, 3.18) 
.68  
(.28, 1.61) 
1.37  
(.51, 3.68) 
Less healthy than 
peers 
.74  
(.36, 1.52) 
2.26  
(1.21, 4.22)** 
.70  
(.29, 1.69) 
3.58  
(1.60, 8.04)** 
1.58  
(.40, 6.21) 
2.70  
(.78, 9.35) 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
2.27 
 (1.48, 3.47)** 
2.62  
(1.69, 4.06)** 
2.37  
(1.16, 4.83)* 
4.22  
(2.14, 8.32)** 
2.22  
(.94, 5.24) 
11.71  
(3.67, 37.34)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.05  
(.69, 1.59) 
.91  
(.63, 1.31) 
1.46  
(.78, 2.70) 
.97  
(.56, 1.69) 
1.41  
(.51, 3.86) 
.45  
(.16, 1.27) 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.28  
(.82, 2.00) 
1.24 
(.83, 1.86) 
1.14  
(.64, 2.05) 
1.73  
(.96, 3.12) 
.67  
(.30, 1.51) 
1.95  
(.73, 5.22) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.05  
(.43, 2.56) 
.70  
(.32, 1.21) 
1.26  
(.33, 4.84) 
.56  
(.14, 2.34) 
3.41  
(.39, 29.57) 
2.68  
(.37, 19.66) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, grade, sex and ethnicity 
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: Region 2/3 participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of .74 for being overweight (95% CI, 0.36-1.52) compared with normal/underweight Region 2/3 participants who identified their 
diet as "healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: Region 2/3 participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of 2.26 for being obese (95% CI, 1.21-4.22) compared with normal/underweight Region 2/3 participants who identified their diet 
as "healthier than peers". 
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Table 6. Influencea of diet- and weight-related behaviors and perceived social norms on 
weight statusb, by Gender-specific subgroups in a representative subsample of 8th and 11th 
grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
Male 
AOR (95% CI) 
Female 
AOR (95% CI) 
 Overweight Obese Overweight Obese 
Perceived eating habits relative to peers 
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.52  
(.28, .94)* 
1.22  
(.67, 2.24) 
.70  
(.42, 1.18) 
1.37  
(.78, 2.41) 
Less healthy than 
peers 
.66  
(.28, 1.56) 
1.71  
(.77, 3.81) 
1.30  
(.48, 3.52) 
2.98  
(1.34, 6.64)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
3.09  
(1.63, 5.83)** 
5.58  
(2.86, 10.88)** 
2.26  
(1.32. 3.87)** 
3.49  
(1.98, 6.15)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.41 
 (.79, 2.51) 
.48  
(.28, .82)** 
1.25  
(.71, 2.22) 
1.57  
(.95, 2.59) 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.24  
(.66, 2.32) 
1.60  
(.95, 2.68) 
.93  
(.56, 1.55) 
1.62  
(.92, 2.86) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
.67  
(.21, 2.17) 
1.26  
(.37, 4.31) 
2.26  
(.66, 7.80) 
.45  
(.16, 1.27) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, grade, ethnicity and region.  
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: Male participants who identified their diet as "less healthy than peers" have an adjusted odds ratio of 
.66 for being overweight (95% CI, 0.28-1.56) compared with normal/underweight Male participants who identified their diet as 
"healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: Male participants who identified their diet as "less healthy than peers" have an adjusted odds ratio of 
1.71 for being obese (95% CI, 0.77-3,81) compared with normal/underweight male participants who identified their diet as "healthier 
than peers". 
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The University of Texas at Tyler 
Institutional Review Board 
 
September 2, 2011 
 
Dear Ms. Moore: 
Your request to conduct the study entitled Health and Health Perceptions in North East 
Adolescent Females: As Assessment of Regions 2, 3, 4, 5 and 6 of 2004-2005 SPAN 
Survey, is approved as an expedited study, IRB #F2011-02 by The University of Texas 
at Tyler Institutional Review Board. Because this protocol involves analysis of 
deidentified, retrospective data, written informed consent is waived. Please ensure that 
any research assistants or co-investigators have completed human protection training, 
and have forwarded their certificates to the IRB office (G. Duke).  
Please review the UT Tyler IRB Principal Investigator Responsibilities, and 
acknowledge your understanding of these responsibilities and the following 
through return of this email to the IRB Chair within one week after receipt of this 
approval letter:  
 
! This approval is for one year, as of the date of the approval letter 
! Request for Continuing Review must be completed for projects extending past 
one year 
! Prompt reporting to the UT Tyler IRB of any proposed changes to this research 
activity 
! Prompt reporting to the UT Tyler IRB and academic department administration 
will be done of any unanticipated problems involving risks to subjects or others 
! Suspension or termination of approval may be done if there is evidence of any 
serious or continuing noncompliance with Federal Regulations or any aberrations 
in original proposal. 
! Any change in proposal procedures must be promptly reported to the IRB prior to 
implementing any changes except when necessary to eliminate apparent 
immediate hazards to the subject.  
 
Best of luck in your research, and do not hesitate to contact me if you need any further 
assistance. 
 
Sincerely, 
 
 
 
Gloria Duke, PhD, RN 
Chair, UT Tyler IRB 
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School Physical Activity and Nutrition
(SPAN) Project
Student Assent
_________________________________      _____________________
Signature of Student            Date
YOUR NAME:
SCHOOL:
GRADE:
00001
You will be asked to answer questions about your food choices and
physical activity (exercise).
An adult will weigh you, measure your height, and write the results
on the last page of the questionnaire.
No one at school or at home will see your answers, how tall you
are, or what you weigh.
Taking part in this project is up to you.  Your choice about taking
part will not affect your grades in school or your ability to take part
in any school activities.
If you do not want to answer a question, you can skip it.
You may stop taking part in this project during the time you are
getting your height and weight taken, while answering questions,
or at any other time.
After you complete the questionnaire and are measured for height
and weight, the page with your name on it (Student Assent Form)
will be removed. Your name will never be used after that.
By signing below, you agree to take part in this project.
 72 
 
 
SCHOOL PHYSICAL ACTIVITY AND NUTRITION (SPAN) PROJECT
STUDENT QUESTIONNAIRE
8th/11th Grades
The following questions are about what students your age eat, what they know about nutrition, and
their physical activity (exercise).  Your answers will help us learn about students in Texas and will be
used to design better health programs.  Read each question carefully and pick the answer that is true
for you.  Mark that answer on your questionnaire as shown in the example below.  This is not a test,
and there are no right or wrong answers.  Remember, your answers will be kept private.
Marking Instruction:
Fill in bubble(s) completely
EXAMPLES
WrongWrong WrongRight
Please Use #2 Pencil
To change your answer, erase completely
STUDENT INFORMATION
What school do you go to? ____________________________
6.Bubble in
your sex.
Male
Female
8. How tall do you
think you are?
3 ft.
4 ft.
5 ft.
6 ft.
7 ft.
  0 in.
  1 in.
  2 in.
  3 in.
  4 in.
  5 in.
  6 in.
  7 in.
  8 in.
  9 in.
10 in.
11 in.
5.Bubble in
your age.
9
10
11
12
13
14
15
16
17
18
19
20
1. Bubble in your
school ID #.
2. Bubble in today’s date.
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
3. Bubble in
your grade.
8th
11th
4.Bubble in your birth date.
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
2004
2005
2006
2007
2008
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
0
1
2
3
4
5
6
7
8
9
0
1
2
3
0
1
2
3
4
5
6
7
8
9
9. What do you
think you weigh?
lb.
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
7. How do you describe
yourself? (Fill in only one)
American Indian or
  Alaska Native
Asian
Black or African
  American
Mexican-American,
  Latino or Hispanic
Native Hawaiian or
  Other Pacific Islander
White, non-Hispanic,
  non-Latino
Other
English
Spanish
Vietnamese
Chinese
Other
____________
(write in any
other language)
10. What language
do you use with
your parents
most of the time?
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
X
X
X
X
X
X
X
Please continue on next pagePage 1c
University of Texas Health Science Center at Houston, 9/04
School of Public Health
X
X
X
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Please continue on next pagePage 2
These questions are about YESTERDAY. NONE
1
TIME
2
TIMES
3 or More
Times
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+0
1 2 3+011. Yesterday, how many times did you eat hamburger meat, hot 
dogs, sausage (chorizo), steak, bacon, or ribs?
12. Yesterday, how many times did you eat battered or fried chicken, 
chicken nuggets, chicken fried steak, fried pork chops, or fried fish?
13. Yesterday, how many times did you eat gravy (either on a food or by itself)?
14. Yesterday, how many times did you eat peanuts or peanut butter?
15. Yesterday, how many times did you eat any kind of cheese, cheese 
spread or a cheese sauce? Include cheese on pizza or in dishes such as
tacos, enchiladas, lasagna,sandwiches, cheeseburgers or macaroni and cheese.
16. Yesterday, how many times did you drink any kind of milk?
Include chocolate or other flavored milk, milk on cereal, and drinks made with milk.
17. Yesterday, how many times did you eat yogurt or cottage cheese or
drink a yogurt drink? Do not count frozen yogurt.
18. Yesterday, how many times did you eat rice, macaroni, spaghetti, 
or pasta noodles?
19. Yesterday, did you eat any white bread, buns, bagels, tortillas, or rolls?
20. Yesterday, did you eat any whole wheat or dark bread, buns, bagels,
tortillas, or rolls?
21. Yesterday, how may times did you eat hot or cold cereal?
22. Yesterday, how many times did you eat French fries or chips?
Include potato chips, tortilla chips, Cheetos®, corn chips, or other snack chips.
23. Yesterday, how many times did you eat vegetables? Include all cooked and
uncooked vegetables; salads; and boiled, baked and mashed potatoes.
Do not count French fries or chips.
24. Yesterday, how many times did you eat beans such as pinto beans, 
baked beans, kidney beans, refried beans, or pork and beans?
Do not count green beans.
25. Yesterday, how many times did you eat fruit?  Do not count juice.
26. Yesterday, how many times did you drink fruit juice? Fruit juice is a 
100% juice drink like orange juice, apple juice, or grape juice.  Do not
count punch, Kool-Aid®, sports drinks, and other fruit flavored drinks.
27. Yesterday, how many times did you drink any punch, Kool-Aid®, sports 
drinks, or other fruit-flavored drinks? Do not count fruit juice.
28. Yesterday, how many times did you drink any regular (not diet) sodas
or soft drinks?
29. Yesterday, how many times did you drink any diet sodas or soft drinks?
30. Yesterday, how many times did you eat some type of frozen dessert? 
A frozen dessert is a cold, sweet food like ice cream, frozen yogurt, an
ice cream bar, or a Popsicle.
31. Yesterday, how many times did you eat sweet rolls, doughnuts, 
cookies, brownies, pies or cakes?
32. Yesterday, how many times did you eat chocolate candy?
Do not count brownies or chocolate cookies.
33. Yesterday, how many meals did you eat?
34. Yesterday, how many times did you eat food from any type of restaurant?  
(Restaurants include fast food, sit down restaurants, pizza places, and cafeterias).
35. Yesterday, how many times did you eat or drink a snack?
A snack is any food or beverage that you eat or drink before, after, or
between meals.
X
X
X
X
X
X
X
X
X
1 2 3+0
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41.  Do you usually eat or drink something for breakfast?
Almost Always or Always Sometimes Almost Never or Never
42.  Do you eat the school lunch served in the cafeteria?
Almost Always or Always Sometimes Almost Never or Never
44. On how many of the past 7 days did you take part in physical activity or exercise for at least 30 minutes
where your heart did not beat fast or you did not breathe hard, such as fast walking, slow bicycling, 
skating, pushing a lawn mower, or mopping floors?
0 days
1 day
2 days
3 days
4 days
5 days
6 days
7 days
43. On how many of the past 7 days did you exercise or take part in physical activity that made your
heart beat fast and made you breathe hard for at least 20 minutes?  (For example: basketball, soccer,
running or jogging, fast dancing, swimming laps, tennis, fast bicycling, or similar aerobic activities)
0 days
1 day
2 days
3 days
4 days
5 days
6 days
7 days
38. Are you a vegetarian?
No,  I eat meat (beef, pork, fish, or chicken).
Yes, but sometimes I eat meat (beef, pork, fish, or chicken).
Yes, I never eat meat (beef, pork, fish, or chicken).
37. Are the foods you usually eat:
Low in fatHigh in fat Some high in fat, some low in fat
36. What type of milk do you usually drink? (Fill in only ONE)
Combination of the above types of milk
I don’t drink milk
Regular (whole) milk
Low-fat (2%, 1 1/2%, 1%) milk
Skim, nonfat, or 1/2% milk
39. Do you usually take a vitamin or mineral pill?
Yes No
40. When you think about the way you usually eat, would you say that your eating habits are:
Much healthier than those of most people my age
Somewhat healthier than those of most people my age
About the same as those of most people my age
Somewhat less healthy than those of most people my age
Much less healthy than those of most people my age
X
X
X
X
X
X
X
X
X
X
Page 3 Please continue on next page
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0 teams 1 team 2 teams 3 teams or more
49. During the past 12 months, on how many sports teams run by organizations outside of your school (like
the park district, summer leagues, YMCA or church teams) did you play?  Sports teams include soccer,
basketball, baseball, swimming, gymnastics, wrestling, track, football, tennis, and volleyball.
53. How many hours per day do you usually spend playing video games like Nintendo®, Sega®,
PlayStation®, Xbox®, GameBoy® or arcade games away from school?
45. On how many of the past 7 days did you do exercises to strengthen or tone your muscles, such as
push-ups, sit-ups, or weight lifting?
0 days
1 day
2 days
3 days
4 days
5 days
6 days
7 days
46. In an average week when you are in school, on how many days do you go to physical education (PE) 
classes?
0 days
1 day
2 days
3 days
4 days
5 days
47. During an average physical education (PE) class, how many minutes do you spend actually exercising
or playing sports?
I do not take PE
Less than 10 minutes
10 to 20 minutes
21 to 30 minutes
31 to 40 minutes
41 to 50 minutes
51 to 60 minutes
More than 60 minutes
48. During the past 12 months, on how many sports teams run by your school did you play (do not include
PE classes)?  Sports teams include soccer, basketball, baseball, swimming, gymnastics, wrestling, 
track, football, tennis and volleyball teams.
0 teams 1 team 2 teams 3 teams or more
50. Do you currently participate in any other organized physical activities or take lessons, such as martial arts,
dance, gymnastics, or tennis?
Yes No
51. How many hours per day do you usually watch TV or video movies away from school?
52. How many hours per day do you usually spend on the computer away from school? (Time on the
computer includes time spent surfing the Internet and instant messaging).
6 hours or more3 hours
4 hours
5 hours
I don’t use the computer
1 hour
2 hours
6 hours or more3 hours
4 hours
5 hours
I don’t play video games
1 hour
2 hours
X
X
X
X
X
X
X
X
X
Please continue on next pagePage 4
6 hours or more3 hours
4 hours
5 hours
I don’t watch TV or video movies
1 hour
2 hours
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55. Are you trying to lose weight now?
NoYes
54. Have you ever tried to lose weight?
NoYes
56. Would you like to:
Weigh less Have weight stay about the sameWeigh more
57. Compared to other students in your grade who are as tall as you, do you think you weigh:
Too much Too little (or not enough)The right amount
Breads, cereals, rice, pasta
Dairy products (milk, cheese, yogurt)
Fats, oils, sweets
Fruits
Meats, fish, poultry, beans, eggs, nuts
Vegetables
Don’t know
58. From which food group should you eat the most servings each day?  Choose only one group.
59. From which food group should you eat the fewest servings each day?  Choose only one group.
Breads, cereals, rice, pasta
Dairy products (milk, cheese, yogurt)
Fats, oils, sweets
Fruits
Meats, fish, poultry, beans, eggs, nuts
Vegetables
Don’t know
62. Which contains the most Calories?
One gram of protein One gram of carbohydrateOne gram of fat
61. What is the recommended amount of Calories from fat that you should get from the foods that you eat?
Not more than 10% of the total food energy (Calories) in your diet
Not more than 20% of the total food energy (Calories) in your diet
Not more than 25% of the total food energy (Calories) in your diet
Not more than 30% of the total food energy (Calories) in your diet
Not more than 35% of the total food energy (Calories) in your diet
60. How many total servings of fruits and vegetables should you eat each day?
At least 2 servings
At least 3 servings
At least 4 servings
At least 5 servings
Don’t know
X
X
X
X
X
X
X
X
X
X
Please continue on next pagePage 5
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Thank you very much for your help!
63. What you eat can make a difference in your chances of getting heart disease or cancer.
True
64. People who are overweight are more likely to have a higher risk of health problems than people who
are not overweight.
True
65. People who are underweight are more likely to have a higher risk of health problems than people who
are not underweight.
True
66. There is so much information about healthy ways to eat that it’s hard to know what to believe.
Agree
67. The foods that I eat and drink are healthy so there is no reason for me to make changes.
Agree
68. Skipping meals such as breakfast or lunch affects my ability to do well in my classes.
Agree
69. I think that learning about the relationship between food and health is important for students
my age to know.
Agree
74. During the past 12 months, did you ever feel so sad or hopeless almost every day for two weeks or
more in a row that you stopped doing some usual activities?
Yes
70. I think that learning about the relationship between physical activity and health is important
for students my age to know.
Agree
71. I am willing to try new foods.
Almost Always or Always
72. I like to eat the school lunch served in the cafeteria.
Almost Always or Always
73. I think the school lunch served in the cafeteria is nutritious.
Almost Always or Always
Don’t know
Don’t know
Don’t know
Disagree
Disagree
Disagree
Disagree
Disagree
Almost Never or Never
Almost Never or Never
Almost Never or Never
False
False
False
Neither Agree nor Disagree
Neither Agree nor Disagree
Neither Agree nor Disagree
Neither Agree nor Disagree
No
Neither Agree nor Disagree
Sometimes
Sometimes
Sometimes
Page 6 J & D Data Services 10/04,v8
PLEASE DO
NOT WRITE IN
THIS AREA
00001
Student’s Height Student’s Weight Comments:
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
cm kg.
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
.
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
X
X
X
X
X
X
X
X
X
 78 
 
 
 
 
 
 
 
 
 
Appendix C: Correspondence to SPAN Liaison 
 79 
 
  
Brianna Moore <briannafayemoore@gmail.com>
RE: Letter of Request to use 2004-2005 SPAN data
1 message
Perez, Adriana <Adriana.Perez@uth.tmc.edu> Thu, Jun 23, 2011 at 9:26 AM
To: Brianna Moore <briannafayemoore@gmail.com>
Cc: William Sorensen <wsorensen@uttyler.edu>, "Hines, Emily B" <Emily.B.Hines@uth.tmc.edu>
Hi Brianna ( & Bill):
 
Thanks for the update. Once you have the updated version of your proposal please email it to Emily Hines
who will process your request with SPAN team. Unfortunately, I will be on vacation and I will not be able to
presented to the SPAN team but Emily will be able to help you out from this point forward.
Emily’s email is attached. I wish you the best with your proposal and research activities.
 
Sincerely yours,
Adriana
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"#$%&'&()*$+,-(./-()01
"2234%&5+()$36+223$
1%7%2%3'(36(8%325&5%25%42
.%40&+9(:(/;2&'(1+99(<+'5+$(63$(=+&950>(?%7%'@
!"#$%&'#()*+,*-%./'*012++3*+,*4563#1*7%/3(2
85'(#"*9%:#+"/3*;/<=5'
!"#$%&'#()*+,*-%./'*8><#"#'(&/(#+"*?5#3>#":*@!-8A
BCBC*D5/>/35=%*0(&%%(E*05#(%*CFGHH
85'(#"E*-I*JKJHB
42+"%L*MBNOGPBONMNQ
R/.L*MBNOQKNOCBKM
+A&%9B&#$%&'&CD+$+,E;50C5A4C+#;
 
Gmail - RE: Letter of Request to use 2004-2005 SPAN data https://mail.google.com/mail/?ui=2&ik=d987fa41b1&view=pt...
1 of 2 8/29/11 10:55 AM
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Brianna Moore <briannafayemoore@gmail.com>
RE: Letter of Request to use 2004-2005 SPAN data
1 message
Hines, Emily B <Emily.B.Hines@uth.tmc.edu> Fri, Aug 19, 2011 at 11:24 AM
To: Brianna Moore <briannafayemoore@gmail.com>
Cc: "Hoelscher, Deanna M" <Deanna.M.Hoelscher@uth.tmc.edu>, "Perez, Adriana"
<Adriana.Perez@uth.tmc.edu>
Hi Brianna,
Dr. Perez is back and we talked yesterday about a plan of action for your thesis. The SPAN team has agreed
to provide you with the data as long as you correspond regularly with Dr. Perez should you decide to submit
your thesis for publishing in a peer-reviewed journal. She will need to be a co-author on the paper (someone
from DSHS will, as well). 
 
The next step is for me to work on getting the data that you need for this, which I will start working on now!  I’ll
be in touch soon.
Thanks for your patience!
Emily
 
 
Emily B. Hines, MPH
Research Coordinator
UTHealth | The University of Texas Health Science Center at Houston | School of Public Health
Austin Regional Campus
Michael & Susan Dell Center for Healthy Living
1616 Guadalupe | Suite 6.300 | Austin, TX 78701
512.391.2516 tel | 512.482.6185 fax
www.sph.uth.tmc.edu/dellhealthyliving/ 
http://msdcenter.blogspot.com
 
Gmail - RE: Letter of Request to use 2004-2005 SPAN data https://mail.google.com/mail/?ui=2&ik=d987fa41b1&view=pt...
1 of 2 8/29/11 10:52 AM
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ABSTRACT 
 
Introduction: Adolescent obesity and overweight is now of critical concern for Texas. 
The aim of this study was to understand the influence of diet- and weight-related 
behaviors and perceived social norms on weight status in Texas adolescents.  
 
Methods: This study analyzed of 2004-2005 School Physical Activity and Nutrition data. 
Multinomial logistic regression tested the associations between overweight and obese 
(compared with underweight/normal) and the influence of diet- and weight-related social 
norms and behaviors, adjusting for demographics. 
  
Results: Certain factors were associated with a decreased risk of obesity: (a) Breakfast 
skipping (Male/Eleventh grade); (b) Adequate dairy consumption (African 
American/Eighth grade); and (c) Perceiving diet as less healthy than peers 
(Hispanic/white/other). 
 
Discussion: Some findings were consistent with established literature, such as dairy 
consumption associating with lower BMI. Other findings, such as breakfast skipping and 
lower BMI, were not. Suggestions to re-examine approaches that aim to halt adolescent 
obesity are provided. 
 85 
INTRODUCTION 
Background and Significance 
 The steady ascent of adolescent obesity and overweight over the last 30 years is 
now of critical concern for the US (1). Obesity is defined as having a body mass index 
(BMI) at or above the 95th percentile, by age and gender, as defined by the 2000 Centers 
for Disease Control and Prevention (CDC) growth charts (2). Many surveillance systems, 
such as the National Health and Nutrition Examination Survey (NHANES), exist to 
identify trends in risk behaviors and obesity/overweight in adolescents. Results from the 
2007–2008 NHANES, using measured heights and weights to create BMI categories, 
indicate that an estimated that 18% of American adolescents aged 12–19 years were 
obese (3). The consequences of obesity are chronic and often fatal. Overweight and 
obesity are associated with lifelong effects, particularly increased mortality due to 
lifestyle-related diseases such as Type 2 diabetes, kidney disease and cardiovascular 
disease (4). Unhealthy body weight is also associated with body dissatisfaction, low self-
esteem, anxiety and depression (5, 6). To decrease the mortality burden related to 
childhood obesity, the Healthy People 2020 initiative has set a goal to reduce 
childhood/adolescent obesity rates to less than 5% (7). 
Theoretical Framework 
 Social Cognitive Theory (SCT) posits that health outcomes are a result of 
'reciprocal determinism', which highlights the dynamic relationship between behaviors, 
personal factors and environmental factors (8). These constructs, individually and 
corporately, can influence health outcomes. Within the context of weight status, 
behaviors of interest would be those which promote health and wellness, such as diet- 
 86 
and weight-related behaviors. Personal factors that influence health outcomes are readily 
observed through perceived social norms. The constructs established by the SCT can 
sufficiently improve the understanding of health outcomes. 
Behaviors 
 Nutrition plays a crucial role in the maintenance of healthy body weight. Research 
has revealed that poor dieting habits have been correlated with overweight in adolescents 
(9). Diet-related behaviors, such as inadequate consumption of fruits, vegetables, and 
dairy or irregular breakfast consumption, are often associated with obesity in children and 
adolescents. 
 Of particular interest is the relationship between BMI and consumption of fruits 
and vegetables. Currently, the United States Department of Agriculture (USDA) 
recommends that adolescents consume five or more daily servings of fruits and 
vegetables (10). However, results from the Youth Risk Behavior Surveillance Study 
(YRBSS) show that nearly 80% of high school students do not eat the recommended 
daily servings of fruits and vegetables (11). Inadequate consumption of fruits and 
vegetables are often associated with obesity. For instance, research has revealed that 
overweight and obese children tend to consume less total fruit and more fried foods than 
those who were normal weight or at risk for overweight (12). 
 Similarly, dairy consumption can influence overweight and obesity in 
adolescents. The USDA recommends that adolescents consume three or more daily 
servings of dairy products (10), yet results from the 2010 National Youth Physical 
Activity and Nutrition Survey (NYPANS) showed that only 44% of adolescents drank at 
least one glass of milk each day (13). Statewide data from Texas demonstrate results 
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similar to those of NYPANS for daily consumption of milk (14). This is problematic, as 
research has indicated that dairy consumption was lowest among adolescents who were 
overweight/obese (15).  
 It is also recommended that adolescents eat a nutrient-dense breakfast everyday 
(16). Studies have consistently shown that regular breakfast consumption has been linked 
to lower BMI and higher performance in school (17, 18, 19, 20). Recently, a cohort study 
provided evidence to support its hypothesis that breakfast skipping is associated with 
weight gain (21). This study will test this assumption that eating something for breakfast 
is better than eating nothing, with respect to weight status. 
Social Norms 
 Aside from diet-related behaviors, perceived social norms, or the social approval 
and disapproval the behavior produces in one’s interpersonal relationships (8), are often 
associated with overweight and obesity in adolescents. 
 It appears that overweight and obese adolescents no longer identify themselves as 
overweight or obese, as "misconceptions of 'just right' are based on perceptions of the 
'average', and as the population average is considerably larger than before, higher body 
weights would become normalized" (p. 947) (22). This concept supports a British study, 
which found that the proportion of normal/overweight adolescents perceiving themselves 
as being overweight has decreased significantly over time (1).  
 Similarly, studies have looked at perceived social norms as predictors of healthy 
behaviors. One meta-analysis examining the determinants of dietary intake among 
children and adolescents aged 3–18 years found that social norms were consistently, and 
positively, associated with healthy diet behaviors (23). Perceived social norms of diet can 
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lead to an increase in positive behaviors, such as eating fruits and vegetables at school 
lunch (24). However, other research has suggested that perceived social norms may 
"normalize" soft drink consumption in school-aged children (25). 
Gaps in Literature 
 The proposed research uses data from the School Physical Activity and Nutrition 
(SPAN) study from Public Health Regions (PHRs) 2/3, 4/5N and 6/5S. The state of Texas 
features many geographical and cultural settings, yet most health-related research 
conducted in the state is evaluated at the state level. The Texas Department of State 
Health Services (DSHS) has split the state into 11 PHRs to account for differences in 
geography and racial/ethnic populations manage public health issues (26). According to 
the United States 2011 State Health Rankings, Texas, as a whole, suffers from many poor 
health outcomes (27). Furthermore, Texas 2010 County Health Rankings, indicated poor 
health outcomes in the specific PHRs to be assessed in this study (28). Figure 1 reveals 
the health outcomes measures by each county. PHRs 2/3, 4/5N and 6/5S have been 
outlined to highlight the high morbidly and mortality rates in these counties that lie in 
these regions. 62% of the counties that lie in these three PHRs, with  of the 47% of 
counties in PHR 2/3, 85% of counties in Region 4/5N and 56% of the counties in Region 
6/5S, fall below average in health outcomes (28). Relative to the other PHRs, it appears 
that these regions are in health distress. 
As far as the researchers are aware, no studies exist that investigate the difference 
in health outcomes and perceptions in adolescents from a sub-regional perspective. The 
prevalence of obesity and the resulting health consequences seen in Texas youth warrant 
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further research to evaluate these regional differences, in order to combat this health 
epidemic. 
Purpose of Study 
 The specific aim of this study is to test Social Cognitive Theory constructs as 
between as predictors of weight status in adolescents (Figure 2). Using secondary data 
obtained from the 2004-2005 SPAN survey (29), it is hoped that this study will improve 
the understanding of the influence adolescents' diet- and weight-related social norms and 
behaviors on weight status.  
METHODS 
SPAN Study Design 
 This study involves secondary analysis of data obtained from the 2004-2005 
SPAN monitoring system. The SPAN survey is a validated survey composed of 74 
questions- 10 items deal with demographic questions (including grade, sex, ethnicity, and 
self-reported height and weight). Following this section are 24 “Yesterday did you eat…” 
questions to capture dietary recall. Questions 36-53 deal with other behaviors, such as 
physical activity, TV viewing and internet usage. Finally, the survey concludes with 20 
questions concerning various health-related beliefs and knowledge. Following the 
completion of the survey, each student’s height and weight is measured by a health 
professional. This information is recorded in a separate section. The survey is designed to 
be at a 8th grade reading level, and should take the student around 60-90 minutes to 
complete (29). 
Data 
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Data for this study include responses from Texas adolescents enrolled in 8th or 
11th grade and residing in PHRs 2/3, 4/5N and 6/5S. The entire 2004-2005 sample for 
8th grade was 8,827 with a grade population of 291,672; for 11th grade was 6,456 with a 
grade population of 233,753 (30). The sample size for Region 2/3 was 1,747 with a 
population of 145,905; for Region 4/5N was 1,094 with a population of 24,067; and for 
Region 6/5S was 996 with a population of 130,863. The entire sample was 3,837, with a 
population of 300,385. 
Data Management 
 Demographics were collected through self-reporting of sex ('male' or 'female') and 
grade ('8th' or '11th'). Self-reporting of ethnicity had ten potential choices of 'Black or 
African American', 'Mexican-American', 'White', 'Vietnamese', 'Chinese', 'Indian', 'Other 
Asian', 'American Indian', 'Native Hawaiian', or 'Other'. For data analysis, ethnicity was 
collapsed into three main categories: 'African American', 'Hispanic', or 'white/other'. The 
rationale for this was twofold: 1. There was no difference in BMI between the 'white' and 
'other' groups; and 2. This grouping was evenly distributed frequencies across ethnic 
groups (29). 
 Independent Variables. Behaviors related to obesity have been clustered into 4 
areas: fruit and vegetable consumption, dairy consumption, breakfast habits and weight 
loss-behaviors. Figure 2 shows how the independent variables were anticipated to 
influence the dependent variable outcome. 
 Dietary intake indices were created to merge with a dairy consumption variable. 
Three "Yesterday, did you..." survey items addressed the approximate dairy consumption 
of adolescents. For each question, the participant was asked to identify the number of 
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times they had consumed each food item, ranging from 'none', '1 time', '2 times' or '3 or 
more times'. The first asked the participant to identify how many times in the previous 
day they had consumed any kind of cheese, cheese spread, or a cheese sauce, including 
cheese on pizza or in dishes such as tacos, enchiladas, lasagna, sandwiches, 
cheeseburgers or macaroni and cheese. The second asked the participant to identify how 
many times in the previous day they had consumed any kind of milk, including chocolate 
or other flavored milk, milk on cereal, and drinks made with milk. The third asked the 
participant to identify how many times in the previous day they had consumed any kind 
of yogurt, yogurt drink or cottage cheese. The lowest composite score possible was '0'; 
the highest composite score possible was '9'. The sum of these three items merged to 
create an estimated composite total of daily servings of dairy. Using the guidelines set by 
the USDA (10), which recommend that adolescents consume three or more daily servings 
dairy, composite scores of dairy consumption were dichotomized into 'met 
recommendations' and 'did not meet recommendations'.  
 Dietary intake indices were created to merge together a fruit and vegetable 
consumption variable. Two "Yesterday, did you..." survey items addressed the 
approximate fruit and vegetable consumption of adolescents. For each question, the 
participant could select the number of times they had consumed each food item,  ranging 
from 'none', '1 time', '2 times' or '3 or more times'. The first asked the participant to 
identify how many times in the previous day they had consumed any kind of fruit, not 
including juice. The second asked the participant to identify how many times in the 
previous day they had consumed any kind of vegetable, including all cooked and 
uncooked vegetables, salads, and boiled, baked and mashed potatoes; but not including 
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French fries or chips. The lowest composite score possible was '0'; the highest composite 
score possible was '6'. The sum of these two items was indexed to create a estimated 
composite total of daily servings of fruits and vegetables. Using the guidelines set by the 
USDA (10), which recommend that adolescents consume 5 or more daily servings of 
fruits and vegetables, composite scores of fruit and vegetable consumption were 
dichotomized into 'met recommendations' and 'did not meet recommendations'.  
 Dietary behaviors were also assessed through breakfast behaviors. One survey 
item asked participants to comment on how frequently they ate or drank something for 
breakfast. Based on the current recommendation to eat breakfast daily (16), the breakfast 
behavior variable was dichotomized into 'met recommendations' and 'did not meet 
recommendations'. In addition, one survey item asked participants if they were currently 
trying to lose weight and allowed for responses of 'yes' or 'no'. This created the weight-
loss behavior variable. 
Perceived social norms of weight were measured in terms of students self-ratings 
of body weight relative to peers. One item on the survey question was posed like this: 
"Compared to other students in your grade who are as tall as you, do you think you 
weigh...". Participants were asked to identify their weight relative to peers as: 'the right 
amount', 'too much' or 'too little'. This created the perceived weight relative to peers 
variable.  
 Perceived social norms of eating habits were measured through students' self-
rating of diet relative to their peers. This survey question asked: "When you think about 
the way you usually eat, would you say that your eating habits are...". Participants were 
asked to select from the following choices: 'much healthier than those of most people my 
 93 
age', 'somewhat healthier than those of most people my age', 'about the same than those 
of most people my age', 'somewhat less healthy than those of most people my age', or 
'much less healthy than those of most people my age'.  The perceived eating habits 
relative to peers variable was collapsed into three major categories. Survey responses of 
'much healthier...' or 'somewhat healthier...' were collapsed into a 'healthier than peers' 
indicator, to categorize participants who identified their eating habits as "healthier than 
peers". The response of 'about the same as peers...' remained, in order to show students 
who felt their eating habits were no different than the eating habits of their peers. Survey 
responses of  'somewhat less healthy...' or 'much less healthy..." were collapsed into a 
'less healthy than peers' indicator, to categories students who felt their eating habits were 
not as healthy as the eating habits of their peers.  
 Dependent Variables. The dependent variable was participants weight status 
(overweight and obese vs. underweight/normal). Using the measured heights and 
weights, BMI was calculated using the CDC's standard equation. Using the 2000 CDC 
BMI-for-age growth charts were developed to assess the weight status children and 
adolescents, aged 2-20 years. Adolescent obesity is defined as having a body mass index 
BMI at or above the 95th percentile, by age and gender (2). Adolescent overweight is 
defined as having a BMI above the 85th percentile and below the 95th percentile, by age 
and gender CDC growth charts (2). All other BMI values (below the 85th percentile) 
were defined as underweight/normal. 
Statistical Analysis 
 The SPAN study uses a repeated cross-sectional sampling scheme to monitor 
annual changes in childhood obesity and overweight. Survey analysis, incorporating 
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weights and sampling features, was used to account for the complex, multistage sampling 
survey design.  
 Data were analyzed using Stata, version 11 (31). All estimates were generated by 
incorporating SPAN probability weights and survey design features into all analyses. The 
PHR sampling weights were used in this analysis. Due to the multi-stage probability 
sampling design of the SPAN study, the use of conventional statistical analyses (which 
are based on simple random sampling) produces underestimates of the variance, thereby 
inflating statistical significance (32). Stata uses a method of variance estimation known 
as Taylor linearization (32).  
 Weighted multiniomial logistic regression analysis estimated the influence of 
diet- and weight-related social norms and behaviors, adjusting for age, grade, ethnicity, 
and region, on weight status (overweight and obese vs. underweight/normal), using 
underweight/normal as the reference category. Significance for all tests was set using a 
type I error level of 0.05. Multinomial logistic regression results were presented in terms 
of Adjusted Odds Ratios (AORs) and 95% confidence intervals (CIs). 
Ethical Considerations 
 The SPAN received Institutional Review Board (IRB) approval through the 
University of Texas Health Science Center at Houston, the Texas Department of State 
Health Services (04-062), and each participating school district in the state (29). Informed 
written consent was obtained from parents and informed written assent obtained from 
participating adolescents. The student assent form stipulated that the answers would be 
private and confidential, that students could omit questions or decline to participate, and 
that their name would never be used following completion of the survey. 
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 Approval for this study was granted through the University of Texas at Tyler IRB 
committee.  
RESULTS 
Weighted Totals and Percentages 
 Data for this study came from 3,837 students in the SPAN 2004-2005 study for 
PHRs 2/3, 4/5N and 6/5S, which represented a population of 300,835 eighth and eleventh 
grade students. Weighted totals and percentages are presented in Table 1. The sample 
was evenly distributed between sexes (50.4% males and 49.6% females) and grades 
(54.2% 8th grade participants and 45.8% 11th grade participants). Ethnic proportions 
were 17.7% African American, 24.4% Hispanic and 57.9% white/other. Over one third of 
participants were overweight or obese. The overall weighted prevalence of overweight 
was 17.2% and obesity was 16.9%. 
 Approximately 29.2% of the participants believed they weighed "too much" 
compared to their peers. Similarly, 13.6% of the participants believed their eating habits 
were "less healthy" than the eating habits of their peers. Nearly half of participants did 
not believe skipping breakfast would affect their performance at school.  
 Estimates of behaviors revealed that 95.6% of participants did not meet the 
recommendations to consume five or more daily servings of fruits and vegetables. 
Likewise, 53.2% of participants of participants did meet the recommendations to 
consume three or more daily servings of dairy. Approximately one-third of participants 
were currently trying to lose weight. 
Multinomial Logistic Regression 
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 Tables 2-4 show Adjusted Odds Ratios (AORs) and Confidence Intervals (CIs) 
for overweight and obesity by diet- and weight-related behaviors and social norms, 
collapsed into separate demographic-specific subgroups. Multinomial logistic regression 
was chosen as main analysis technique, since the assumptions for ordered logistic 
regression were not met (34). Perceived weight relative to peers were controlled for in 
the analysis due to its production of excessively high odds ratios, which indicates 
multicollinearity between other variables (35).  
 As expected, obesity was consistently associated with students who were 
currently trying to lose weight. Contrary to hypothesis, fruit and vegetable consumption 
was not a significant predictor of overweight or obesity across demographic subgroups. A 
full review of other significant findings are described below. 
 By ethnicity-specific subgroups. White/other participants who identified their 
eating habits as "less healthy than peers" had an adjusted odds ratio of 3.47 for being 
obese (95% CI, 1.34-8.99) compared with normal/underweight white/other participants 
who identified their diet as "healthier than peers" (Table 2). Similarly, Hispanic 
participants who identified their eating habits as "less healthy than peers" had an adjusted 
odds ratio of 2.94 for being obese (95% CI, 1.34-6.47) compared with 
normal/underweight Hispanic participants who identified their diet as "healthier than 
peers". By contrast, white/other participants were less likely to be overweight if they 
identified their eating habits as "about the same" as their peers' eating habits (AOR .45, 
95% CI .25-.80), relative to white/other participants who identified their diet as "healthier 
than peers". African American participants who did not meet the recommendations for 
dairy consumption had an adjusted odds ratio of 3.32 for being obese (95% CI 1.33-8.30) 
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compared with normal/underweight African American participants who did meet the 
recommendations for dairy consumption. Breakfast behavior and fruit and vegetable 
consumption were not associated with overweight or obesity across ethnic subgroups.  
 By grade-specific subgroups. Eleventh grade participants who identified their 
eating habits as being "less healthy than peers" had an adjusted odds ratio of 3.03 for 
being obese (95% CI 1.36-6.76) compared with normal/underweight eleventh grade 
participants who identified their eating habits as being "healthier than peers" (Table 3). 
Perceived eating habits relative to peers were not associated with overweight or obesity 
for eighth grade students. Eleventh grade participants who did not meet the 
recommendations to eat breakfast regularly had an adjusted odds ratio of .52 for being 
obese (95% CI .29-.92), compared with normal/underweight eleventh grade participants 
who did meet the recommendations. Eighth grade participants who did not meet the 
recommendations to consume three or more daily servings of dairy had an adjusted odds 
ratio of 1.85 for being obese (95% CI 1.10-3.10), compared with compared with 
normal/underweight eighth grade participants who did meet the recommendations. Fruit 
and vegetable consumption was not a significant predictor of overweight or obesity 
across gender-specific subgroups. 
 By gender-specific subgroups. Female participants who identified their eating 
habits as being "less healthy than peers" had an adjusted odds ratio of 2.98 for being 
obese (95% CI 1.34-6.64) compared with normal/underweight female participants who 
identified their eating habits as being "healthier than peers" (Table 4). Male participants 
who identified their eating habits as being "about the same as peers" had an adjusted odds 
ratio of .52 for being obese (95% CI .28-.94) compared with normal/underweight male 
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participants who identified their eating habits as being "healthier than peers". Male 
participants who did not meet the recommendations to eat breakfast regularly had an 
adjusted odds ratio of .48 for being obese (95% CI .28-.82) compared with 
normal/underweight male participants who did meet the recommendations. Fruit and 
vegetable consumption and dairy consumption were not significant predictors of 
overweight or obesity across gender-specific subgroups. 
DISCUSSION 
 Figure 3 depicts the major findings of this study. Three diet- and weight- related 
behaviors and social norms are associated with a decrease in obesity status: (a) Meeting 
recommendations for dairy consumption (in African American participants as compared 
with Hispanics and white/other); (b) Not meeting recommendations for breakfast 
consumption (among Males/11th grade participants); and (c) Perceiving eating habits as 
"healthier than peers" (among Hispanic and white/other participants as compared with 
African American participants);   
 This study explored the influence of environmental factors, dietary behaviors and 
personal factors on obesity. Some findings were consistent with established literature. For 
instance, results indicate that participants who meet the recommendations for dairy 
consumption had a decreased risk for obesity. Specifically, meeting recommendations for 
dairy consumption decreases association of obesity in African American and 8th grade 
participants. This is consistent with literature, which has shown that dairy consumption is 
highest among adolescents who were not overweight/obese (15). 
  However, other findings deviate from current literature. Not meeting 
recommendations for breakfast consumption produces an inverse association for obesity 
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in male and 11th grade participants. Studies have consistently shown that regular 
breakfast consumption is linked to lower BMI (17, 19). Recently, a cohort study provided 
evidence supporting that breakfast skipping associates with weight gain (21). However, 
this present study supports an alternative hypothesis, that breakfast skipping has an 
inverse association with obese status (in male and eleventh grade students). Further 
research investigating breakfast skipping could address two potential associated factors 
not addressed here: a) type of breakfast and b) time from awakening, engaging in 
physical activity and first meal. Research suggests that breakfast consumption 
(specifically protein-rich breakfast) leads to increased satiety through increased fullness 
and appetite control in ‘breakfast skipping’ adolescents (36). Additionally, other research 
focuses on the role of physical activity and found that that habitual breakfast 
consumption associates with healthy BMI and higher PA levels in schoolchildren. These 
positive health behaviors and outcomes support the encouragement of regular breakfast 
eating in this age group (37).  
 Interesting differences arise between ethnicities when evaluating the influence of 
perceived eating habits relative to peers on weight status. The weight status of Hispanic 
and white/other participants is influenced by social norms but not dietary consumptions. 
Specifically, Hispanic and white/other adolescents who felt that their eating habits were 
"less healthy than peers" were more likely to be obese. Conversely, the weight status of 
African American participants is not influenced by perceived eating habits relative to 
peers. Current literature supports that social norms of eating habits vary considerably 
across ethnic groups. Most often, economical (availability, access), personal (taste 
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preference, beliefs), environmental (school, home, work) or cultural factors can account 
for these differences (38, 39).   
 We speculate that the social norms of African American adolescents may be 
influenced by the observation of other ethnic groups' eating habits. African American 
adolescents may not internalize social norms as cue for behavior change, as they notice 
emerging psychological conflict as a barrier to maintaining "healthy" eating habits. For 
instance, a qualitative study investigated the beliefs held by African American adolescent 
females about diet and weight esteem (38). Focus group data from this study reinforces 
our findings, by indicating that: 
 "On one hand, the African American girls thought that the [healthy] diets of their 
  white schoolmates promoted healthy eating, but on the other hand they perceived   
 such a diet to negatively affect white girls’ self-esteem... Many of the African   
 American girls indicated by this and similar other comments that they valued  
 physical satiety over other people’s expectations and opinions" (38). 
 
 Other findings indicate that weight-loss behaviors and perceived weight relative 
to peers (perceived their weight as "too much") consistently associated with overweight 
and obesity. Nearly one half of obese participants in this study believed they are "just 
right". This phenomena is reflected in the literature. For example, one study suggests that 
overweight adolescents' inability to accurately identify their weight status may be a result 
of the increased prevalence of overweight in the general population (23). A British study 
found that the proportion of normal/overweight adolescents perceiving themselves as 
being overweight has decreased significantly over time (1). Similarly, as predicted, 
obesity consistently associates with students who are currently trying to lose weight and 
held lower self-perceptions about body size. This idea is consistent with literature that 
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states weight-loss attempts are significantly higher for overweight and obese individuals 
across all ethnic groups (40). 
 Additionally, contrary to our hypothesis, fruit and vegetable consumption is not a 
significant predictor of overweight or obesity across demographic subgroups. However, 
this is likely due to 95.6% of participants not meeting the recommendations for fruit and 
vegetable consumption. 
Strengths and Limitations 
 A strength of this study lies in the analyses techniques. Sampling weights and 
survey design features were applied to limit bias and over-inflating statistical 
significance. This study tested environmental factors, weight- and diet-related behaviors 
and social norms on students' weight status. Furthermore, multinomial logistic regression 
allows for robust comparisons between overweight and obesity, with respect to the 
reference category (underweight/normal). Similarly, the sample size is sufficiently large.  
 Another strength lies in the validity of the sampling methods. The demographic 
make-up is similar to the 2010 US Census report (41). On the other hand, this study only 
utilized data from PHRs 2/3, 4/5N and 6/5S, resulting in a lower proportion of Hispanic 
participants in this sample (24.4%) than is estimated to be in the state (37.6%). 
 A major consideration is the reliability of self-reported data acquired from 
adolescents (42). The SPAN survey has been tested for reliability and validity (43). Using 
repeated measures validity, the SPAN study has undergone three test-retest procedures to 
assess the reliability and reproducibility of various versions of the SPAN items, with 
strong kappa statistics and correlations between responses and recall data (43, 44, 45). 
One meta-analysis reviewed articles that analyzed self-reported validity. The findings 
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suggest that cognitive factors (e.g. social norms) do not threaten the validity of self 
reports (46). 
 One limitation is that information about SES was not controlled for in this study. 
These types of variables, such as parent education level or household income level, could 
have become possible confounders, as varying socioeconomic positions, genders and 
ethnicities create complex and dynamic relationships that contribute to obesity (47). 
Results that indicate ethnicity as being significant predictors of health-seeking behaviors, 
or BMI, should be scrutinized in light of SES. In light of this criticism, when testing 
differences by ethnicity, all other demographic variables are controlled for.  
Implications 
 Using SPAN to inform educational interventions, the Texas Child and Adolescent 
Trial for Cardiovascular Health (CATCH) educational program is a campaign that offers 
an effective means of providing consistent health promotion (49). CATCH provides 
children/adolescents with hands-on activities to encourage health nutrition and physical 
activity habits. Two CATCH interventions have been successful in eradicating soaring 
obesity rates in El Paso (33) and Travis County (50). Our results further emphasize the 
need for sustained school, community, and policy efforts to decrease adolescent obesity 
in Texas. Results from this study indicate a need to push for healthier diet- and weight-
related activities to extend the reach of the CATCH program for 8th and 11th grade 
adolescents in East Texas. 
 Educators should: (a) approach eating habits and nutrition education with cultural 
competency; and (b) Educators should continue to encourage adolescents to meet the 
recommendations for dairy consumption daily. Moreover, policymakers should: (a) 
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Consider the influence of the Social Cognitive Theory on dietary behaviors in 
adolescents; and (b) Examine the differences in recommendations to eat breakfast 
regularly on weight status, particularly among males and eleventh grade students. 
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Figure 2. Country rankings map with PHR overlay. Original Image from Texas County 
Rankings. Retreived from http://www.countyhealthrankings.org/texas. 
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Figure 1. Conceptual Framework of Social Cognitive Theory Constructs on Weight 
Status of Texas Adolescents 
 
 
Figure 1. Conceptual Framework of the Influence of Social Cognitive Theory Constructs 
on Weight Status of Texas Adolescents
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Figure 3. Factors associated with decreased risk for obesity  
 
Social Norms of Eating Habits
“Healthier than peers”
(For Hispanic and white/other participants)
Dairy Consumption
“Met recommendations”
(For 8th and African American participants)
Decreased Risk for Obesity
Breakfast Consumption
“Did not meet recommendations”
(For 11th grade and male participants)
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Table 1. Weighted estimates of demographic characteristics of a representative 
subsample of 8th and 11th grade students in Texas Public Health Regions 2/3, 4/5N & 
6/5S, 2004-2005 School Physical Activity and Nutrition Study, n=3837 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviation: CI, confidence interval.  
a The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
b White/other category includes non-Hispanic white, Asian, Pacific Islander, Native American, and “other.”  
c Weight status by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile.  
 Total 
(n) 
Proportion 
(%) 
Weighted Proportions  
% (95% CIs) 
Grade    
8th 2,115 55.1 54.2 (35.9-72.6) 
11th 1,722 44.9 45.8 (27.4-64.1) 
Region    
2/3 1,747 45.5 48.5 (30.1-67.0) 
4/5N 1,094 28.5 7.9 (2.7-13.2) 
6/5S 996 26.0 43.5 (24.7-62.3) 
Gender    
Male 1,901 49.5 50.4 (47.0-53.7) 
Female 1,936 50.5 49.6 (46.3-53.0) 
Ethnicity    
African American  704 18.3 17.7 (11.9-23.5) 
Hispanic 1,138 29.7 24.4 (18.6-30.2) 
White/Other 1,995 52.0 57.9 (50.5-65.3) 
Perceived weight relative to peers    
Too Little 578 15.2 14.8 (11.9-17.7) 
Just Right 2,057 54.1 56.0 (50.6-61.3) 
Too Much 1,170 30.7 29.2 (24.9-33.6) 
Perceived eating habits relative to peers    
Healthier than peers 1,130 34.9 37.3 (33.3-41.2) 
About the same as peers 1,953 51.2 49.1 (45.3-52.9) 
Less healthy than peers 533 13.9 13.6 (11.7-15.5) 
Weight-loss behavior    
Not trying to lose weight 2,282 59.6 61.4 (57.7-65.0) 
Currently trying to lose weight 1,545 40.4 38.6 (35.0-42.2) 
Breakfast behavior    
Met recommendations 1,501 60.8 55.1 (48.7-61.5) 
Did not meet recommendations 2,331 39.2 44.9 (38.5-51.3) 
Dairy consumption    
Met recommendations 2,190 57.8 53.2 (47.8-61.5) 
Did not meet recommendations 1,599 42.2 44.9 (38.5-51.3) 
Fruit and vegetable consumption    
Met recommendations 3,622 95.3 95.6 (94.3-96.9) 
Did not meet recommendations 177 4.7 4.4 (3.1-5.7) 
Weight status    
Underweight/normal 1,130 34.9 37.3 (33.3-41.2) 
Overweight 1,953 51.2 49.1 (45.3-52.9) 
Obese 533 13.9 13.6 (11.7-15.5) 
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Table 2. Influencea of Diet- and Weight-related Behaviors and Perceived Social Norms 
on Weight Statusb, by Ethnicity-specific subgroups in a representative subsample of 8th 
and 11th grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 
School Physical Activity and Nutrition Study, n=3837c 
 
 
African American 
AOR (95% CI) 
Hispanic 
AOR (95% CI) 
White/Other 
AOR (95% CI) 
  Overweight Obese Overweight Obese Overweight Obese 
Perceived eating habits relative to peers  
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.55  
(.24, 1.26) 
.97  
(.40, 2.36) 
.91  
(.47, 1.77) 
1.35  
(.65, 2.78) .45 (.25, .80)** 
1.82  
(.91, 3.67) 
Less healthy than 
peers 
1.25  
(.34, 4.65) 
1.07  
(.30, 3.86) 
.59  
(.22, 1.63) 
3.47  
(1.34, 8.99)* 1.27 (.39, 4.14) 
2.94  
(1.34, 6.47)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
2.31  
(.87, 6.15) 
7.84  
(3.21, 19.14)** 
2.10  
(1.13, 3.90)* 
3.26  
(1.46, 7.26)** 
2.62  
(1.51, 4.56)** 
3.56  
(1.39, 9.08)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.12  
(.51, 2.50) 
.73  
(.32, 1.65) 
1.14  
(.59, 2.22) 
.63  
(.29, 1.35) 
1.34  
(.69, 2.63) 
.83  
(.47, 1.45) 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.45  
(.57, 3.70) 
3.32 * 
(1.33, 8.30) 
.98  
(.51, 1.88) 
1.37  
(.66, 2.87) 
.83  
(.49, 1.42) 
1.18  
(.69, 2.02) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
2.40  
(.31, 18.62) 
1.38 
 (.21, 8.91) 
.42  
(.11, 1.59) 
.48  
(.19, 1.21) 
2.50  
(.56, 11.20) 
.70  
(.23, 2.17) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, grade, sex and region. 
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: African American participants who identified their diet as "less healthy than peers" have an adjusted 
odds ratio of 1.25 for being overweight (95% CI, 0.34-4.65) compared with normal/underweight African Americans participants who 
identified their diet as "healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: African American participants who identified their diet as "less healthy than peers" have an adjusted 
odds ratio of 1.07 for being obese (95% CI, 0.30-3.86) compared with normal/underweight African Americans participants who 
identified their diet as "healthier than peers". 
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Table 3. Influencea  of Diet- and Weight-related Behaviors and Perceived Social Norms 
on Weight Statusb, by Grade-specific subgroups in a representative subsample of 8th and 
11th grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
8th 
AOR (95% CI) 
11th 
AOR (95% CI) 
 Overweight Obese Overweight Obese 
Perceived eating habits relative to peers 
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.93  
(.52, 1.65) 
1.15  
(.66, 2.01) 
.47  
(.28, .80)** 
1.83  
(.98, 3.40) 
Less healthy than 
peers 
1.54  
(.50, 4.78) 
2.09  
(.97, 4.52) 
.69  
(.29, 1.64) 
3.03  
(1.36, 6.76)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
3.55  
(2.13, 5.93)** 
3.58  
(2.14, 5.97)** 
1.86  
(.96, 3.58) 
5.83  
(2.60, 13.04)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.33  
(.70, 2.50) 
1.16  
(.70, 1.93) 
1.26 
 (.73, 2.19) 
.52  
(.29, .92)* 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
.75  
(.44, 1.26) 
1.85  
(1.10, 3.10)* 
1.32  
(.74, 2.34) 
1.25  
(.73, 2.13) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.21  
(.40, 3.62) 
1.00  
(.30, 3.34) 
1.42  
(.32, 6.35) 
.59  
(.15, 2.28) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, ethnicity, sex and region 
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: 8th grade participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of 1.54 for being overweight (95% CI, 0.50-4.78) compared with normal/underweight 8th grade participants who identified their 
diet as "healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: 8th  grade participants who identified their diet as "less healthy than peers" have an adjusted odds 
ratio of 2.09 for being obese (95% CI, 0.97-4.52) compared with normal/underweight 8th grade participants who identified their diet 
as "healthier than peers". 
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Table 4. Influencea of Diet- and Weight-related Behaviors and Perceived Social Norms 
on Weight Statusb, by Gender-specific subgroups in a representative subsample of 8th and 
11th grade students in Texas Public Health Regions 2/3, 4/5N & 6/5S, 2004-2005 School 
Physical Activity and Nutrition Study, n=3837c 
 
 
Male 
AOR (95% CI) 
Female 
AOR (95% CI) 
 Overweight Obese Overweight Obese 
Perceived eating habits relative to peers 
Healthier than 
peers 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
About the same 
as peers 
.52  
(.28, .94)* 
1.22  
(.67, 2.24) 
.70  
(.42, 1.18) 
1.37  
(.78, 2.41) 
Less healthy than 
peers 
.66  
(.28, 1.56) 
1.71  
(.77, 3.81) 
1.30  
(.48, 3.52) 
2.98  
(1.34, 6.64)** 
Weight-loss behavior 
Not trying to lose 
weight 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Currently trying 
to lose weight 
3.09  
(1.63, 5.83)** 
5.58  
(2.86, 10.88)** 
2.26  
(1.32. 3.87)** 
3.49  
(1.98, 6.15)** 
Breakfast behavior d 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.41 
 (.79, 2.51) 
.48  
(.28, .82)** 
1.25  
(.71, 2.22) 
1.57  
(.95, 2.59) 
Dairy consumption e 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
1.24  
(.66, 2.32) 
1.60  
(.95, 2.68) 
.93  
(.56, 1.55) 
1.62  
(.92, 2.86) 
Fruit and vegetable consumption f 
Met 
recommendations 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 
Did not meet 
recommendations 
.67  
(.21, 2.17) 
1.26  
(.37, 4.31) 
2.26  
(.66, 7.80) 
.45  
(.16, 1.27) 
 
Abbreviations: AOR, adjusted odds ratio, CI, confidence interval.  
a Adjusted odds ratios and confidence intervals estimated from weighted multinomial logistic regression, adjusting for perceived 
weight relative to peers, grade, ethnicity and region.  
b Weight categories by sex and age: overweight, BMI 85th-94th percentile and obese, BMI 95th or greater percentile. 
c The n values are the sample size. The total estimated student population using the sampling weights is N=300,835 
d Met recommendations to eat breakfast daily (USDA) 
e Recommended dairy intake defined as 3 or more daily servings (USDA). 
f Recommended fruit and vegetable intake defined as 5 or more daily servings (USDA). 
Significant at: * P < .05. ** P < .01 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for overweight with respect to the 
reference category is as follows: Male participants who identified their diet as "less healthy than peers" have an adjusted odds ratio of 
.66 for being overweight (95% CI, 0.28-1.56) compared with normal/underweight Male participants who identified their diet as 
"healthier than peers". 
NOTE: Normal/underweight is the reference category. An example of how to interpret the AOR for obesity with respect to the 
reference category is as follows: Male participants who identified their diet as "less healthy than peers" have an adjusted odds ratio of 
1.71 for being obese (95% CI, 0.77-3,81) compared with normal/underweight male participants who identified their diet as "healthier 
than peers". 
  
 
 
 
 
